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Shriver Efficiency 


Many years of producing filter presses 
for all types of filtration work enable 
us to guarantee the results. 


This guarantee of efficiency goes with every 
filter press we sell—we know our product, 
and we are ready to stand back of it. Write 
for catalog, stating your filtration problems. 


T. SHRIVER & CO. 
808 Hamilton Street, Harrison, N. J. 
The filter cloth used is just as important as the filter press. We are in a position 


to supply filter paper or filter cloth especially woven for filter press work, at very 
close prices. Ask us to quote on your filter cloth requirements. 
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motor. 
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The Outlook 
For Rubber 


HETHER rubber shall soar to exorbitantly high 

prices or maintain a stable market depends prin- 
cipally on the decision of the East Indian Government 
and the British planters either to maintain or to remove 
the present restriction on production. The United 
States is in a peculiar economic position with respect 
to rubber. Our industries consume about 75 per cent 
of the world’s output, but British planters in the East 
Indies control 75 per cent of the world’s production. 
Consequently unless there is close accord between these 
two great factors of supply and demand, it is quite 
evident that the rubber market will be upset to the 
detriment of producer as well as consumer. In this 
industry, as in all others, stabilization is the great 
desideratum. 

From the point of view of the United States the 
present obstacle to stabilization is legislation in the 
East Indies restricting the output of rubber to 60 per 
cent of plantation capacity. It is true that the law 
makes provision for inereases in production by incre- 
ments of 10 per cent whenever certain prices are main- 
tained for 90-day periods, thus making possible 100 
per cent production in 12 months. But the fatal objec- 
tion to this plan is that our capacity to consume rubber 
is increasing at such a rate that before these restrictive 
measures can be carried out our demand will entirely 
overtake the productive capacity of the planters. In 
fact the world demand for rubber probably warrants 
100 per cent production at the present time. 

With a view to bringing about a better understand- 
ing, representatives of the British plantation owners 
have recently visited this country and, it is believed, 
have been duly impressed with our capacity to consume 
rubber. We understand they have returned prepared 
to recommend that the restrictive measures be removed 
immediately in order to avoid a shortage and conse- 
quent high prices. They realize that a stabilized mar- 
ket at a fair average price, year in and year out, will 
be best for all concerned. 

In the meantime the Department of Commerce evi- 
dently believes that it is just as well to show a lively 
interest in the possibility of stimulating the production 
of rubber elsewhere than in the East Indies. It is true 
that conditions there are almost ideal: cheap labor, 
healthy surroundings and liberal land laws, coupled 
with a cultivated skill in the production of plantation 
rubber. Nevertheless there is no reason ‘why equally 
favorable conditions cannot be found or created else- 
where for the purpose of bringing competition into the 
plantation rubber industry. This explains the request 
of the Secretary of Commerce for a special appropria- 
tion of $500,000 to investigate the possibility of rubber 
production in other tropical countries, including the 
Philippine Islands. Probably too much has been made 


of the prospect of raising rubber in the Philippines, 
because economic conditions there are not favorable to 
the development of a large industry. The land laws 
restrict ownership of areas to 2,500 acres or less, and 
labor is expensive. But more important perhaps than 
either of these factors is the question of the future 
political destiny of the islands. It is doubtful if 
American capital would be freely invested in rubber de- 
velopments in the Philippines unless there was assur- 
ance of continued United States control. 

But there are other tropical countries closer at hand 
that would be more suitable sources of rubber as far 
as the United States is concerned. Brazil, for example, 
might prove satisfactory if the land laws were liberal- 
ized and health conditions improved. Our Department 
of Agriculture thinks that there is even a possibility 
that rubber may yet be produced in the temperate zone; 
but this is a remote contingency—something that may 
come to pass in 25 or 30 years. 

Any measures looking to the development of new 
sources of plantation rubber cannot be of assistance in 
the present crisis. Under the most favorable condi- 
tions new plantations cannot come into production for 
7 years, and it would probably be a decade before their 
product would be a material factor in the market. The 
immediate hope of an adequate supply at a reasonable 
price is intelligent action by the British with respect 
to their present restrictions. If our laws permitted 
combinations of American firms in import trade, it 
would be possible to control such markets as rubber and 
other commodities of which we are the world’s largest 
consumers but for which we are dependent on some 
other nation for our supply. Since this is impossible, 
the most hopeful prospect lies in a friendly understand- 
ing between the producing and consuming industries. 

——— 


Standards for 
Heavy Chemicals 


TANDARD specifications for heavy chemicals have 

been discussed from time to time, but no one seems 
to have made any very striking progress on the subject. 
For some reason the manufacturers have been unwilling 
to take the initiative in drafting such specifications. 
And the users have been scattered through so many 
industries and have been so poorly organized as to pre- 
clude any effective action on their part. However, a 
movement that is steadily gaining ground promises to 
remedy this defect. 

The Federal Specifications Board of the United States 
is constituted of representatives of various government 
departments interested in purchases. Sub-committees 
of this board are appointed to draft specifications for 
the various commodities that the government buys in 
quantities. One of these commodities now receiving at- 
tention is sulphuric acid for storage batteries. No sub- 
committee has as yet been appointed, but it is proposed 
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that there shall be such a committee to consider the 
specifications now being drafted for this purpose by the 
Bureau of Standards. Certainly some definite specifica- 
tions can be expected during the next few months. 

Sulphuric acid is produced in many qualities and sold 
under many trade designations. One of the principal 
uses of sulphuric acid which demands a staple and uni- 
form product is the storage battery. It is estimated 
that from 50,000,000 to 100,000,000 pounds of sulphuric 
acid goes into batteries every year and that there is no 
particular reason why there should not be a uniform 
requirement as to the quality of this acid. The Bureau 
of Standards proposes to find out what can reasonably 
be required and what is essential for proper service 
from this material. 

The specifications which the bureau proposes will 
doubtless find wide application and it is almost certain 
that they will eventually become the official requirement 
for all acid purchased by the government. When that 
is done, hundreds, if not thousands, of other purchasers 
are likely to copy the government requirements. This, 
therefore, is a movement which the manufacturers of 
acid cannot ignore. It is a movement which is more 
than likely to determine what quality of acid they will 
have to make sooner or later in order to supply the 
demand. It is another case in which the manufacturers 
will do well to take steps for active co-operation with 
the government, in order that the most effective and the 
most workable requirements may be fixed to the mutual 
advantage of producer and user. It is not too much 
to hope that such co-operation can be arranged at once 
for this material. And one may even expect that this 
co-operation will demonstrate some workable scheme 
for the drafting of standards of quality for many other 
important heavy chemicals. 


$a 


Patent Office 


Records in Danger 


OR many years the government has been grossly 

careless of its irreplaceable, invaluable records of 
public business. During the present session of Con- 
gress, the House of Representatives decided that an 
archives building should be constructed and authorized 
an appropriation for that purpose. But the Senate 
thought otherwise, and for the present the opportunity 
has passed for undertaking the plans and construction 
of such a building. 

Among the most serious problems of this sort that 
demand immediate consideration is the protection of 
Patent Office records. These original documents are of 
inestimable value to industry, yet they are stored on 
rough wooden shelving along the public corridors of 
the building, forming a fire hazard of almost unparalleled 
magnitude. In this matter the Department of Interior 
and the Commissioner of Patents are helpless, for Con- 
gress has persistently declined to give adequate storage 
space or provide any facilities for the care of these 
documents. 

There is now proposed a special Congressional com- 
mission of investigation. The problem is so clear that 
it seems absurd to have such a commission appointed; 
but it appears to be necessary that the Congressmen 
see with their own eyes and pass upon the question in 
their official capacity. Let us hope that this commission 
will be authorized at once, and that it will be so thor- 
oughly convinced of the need that it will overcome Con- 
gressional negligence and vrovide at an early date ade- 
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quate housing and filing facilities for these documents, 
Certainly no one will deny that something must be done 
to safeguard these records. 

————— 
Journalism— 


Technical and Otherwise 


RITING and reading are complementary, both are 

essential to what is still the most satisfactory 
method of transferring thought despite modern inven- 
tion. Skill is acquired by practice, aided by an appre- 
ciation of common-sense principles. Facility in reading 
is governed by the limited service of the human eye, 
with or without artificial aid to sight, although it is 
probable that future generations will read more by the 
ear and less by the eye. 

A good writer is recognized by two dominant char- 
acteristics: economy in words and an absence of am- 
biguity in the message. To convey the facts tersely, 
without the remotest possibility of misinterpretation, 
without necessitating any mental choice as to meaning 
on the part of the reader, and without inviting literary 
criticism—this is the essence of good journalism. 
Effective writing is so unobtrusive that its virtues 
often pass unobserved. How often need an item or an 
account in a daily newspaper be read more than once, 
or any part of it more than once, to appreciate the 
message? If clarity and brevity be the essence of good 
journalism, have we not been tardy in paying tribute to 
the daily press? Is it not somewhat pathetic that a 
veteran journalist, CHESTER A. LORD, should feel obliged 
to take up his pen to defend and give credit to news- 
papers in “The Young Man in Journalism,” recently 
published by the Macmillan Co.? A little retrospection 
and analysis will show that the bouquet is well deserved. 

The main characteristics of contemporary newspaper 
journalism form an excellent example of the application 
of common-sense principles, principles that are so logi- 
cal that they can be commended to the attention of all 
writers, especially those who contribute to the technical 
press. The primary essentials are clarity and brevity, 
in the order named. Ambiguity is not tolerated; there 
is no justification for excusing it in scientific literature. 
As to brevity: it may take one man—the author or the 
editor—a few hours to condense a manuscript 5 per 
cent, but this may save ten thousand hours of profitless 
reading by others, besides enhancing the contribution 
by increasing its clarity. A recognition of these com- 
mon-sense facts by newspapermen has been responsible 
for the supremacy of the English-speaking press today. 
For clarity, there is nothing to surpass the news items 
in the great dailies; for literary merit, the editorials. 

It is well, therefore, that we take the opportunity to 
pause from our allotted tasks to pay tribute and give 
credit where both are due. We appreciate the striving 
for efficiency and accuracy that has marked the jour- 
nalistic career of men such as Mr. LORD; and we wel- 
come the sane and sensible advice he gives. Although in- 
tended primarily for the would-be newspaper journalist, 
the book we have mentioned should be read by all who 
put pen to paper. The chapter on composition should 
be especially valuable to the technical writer. One quo- 
tation from an address by LAFCADIO HEARN is worth 
repeating: “To produce even a single sentence of good 
literature requires that the text be written at least 
three times.” Repeated revision is essential. It is only 
by patience that the ncn-essential can be eliminated, and 
the simple, direct message framed to take the place of 
the verbose interpretation of first thought. 
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The Struggle 
On the Ruhr 


ITH the French grip tightening on the industries 
of the Ruhr and temporarily strangling the indus- 
trial life of that region, and with German resistance 
intensified to the utmost, the outcome has become 
largely a question of endurance. It is quite evident, 
as intimated in our editorial of last week, that the 
French are in for a long siege that will be terminated 
only by German capitulation or the introduction of side 
issues not now in evidence. The important question, 
then, becomes one of endurance and we may profitably 
inquire into the respective resources of the contestants. 
In Germany fuel and food are the critical factors. 
Our information is that as far as fuel is concerned, 
German industry outside the Ruhr can continue to func- 
tion normally to about the middle of April. After that 
date the country will be dependent on outside sources 
for from 50 to 65 per cent of its needs. Food supplies, 
of course, are growing short; and the situation is 
strained by reason of the fact that Germany’s credit 
is poor, being limited to the value of her exports. 
Inasmuch as the latter are decreasing from day to day, 
it is readily seen that the possibility of providing food 
from this source is rapidly waning. This means that 
the government may have to draw on its internal gold 
reserve, which we are informed amounts to about 
$175,000,000. Should the situation become desperate 
enough to warrant expenditure of part of this reserve 
for food, it is doubtful if even France could or would 
prevent it. 

In France conditions are none too good. Coal is 
short, credit has been somewhat damaged and com- 
modity prices are rising. Nevertheless from a material 
point of view the resources of the French are more 
comprehensive and flexible than those of the Germans 
and consequently the former probably can last longer 
in the present struggle. On the other hand, France 
has to contend with the influence of public opinion on 
the acts of the government. Whether the French offi- 
cials entertained any delusions on the immediate out- 
come of the occupation of the Ruhr, it is certain that 
the French nation believed that economic relief would 
be an immediate consequence. What will be the reac- 
tion in France when people realize that no great recov- 
ery of reparations is to flow from the Ruhr itself and 
that there is no immediate economic relief in sight? 
There must be inevitable disappointment; and it is a 
question how long the government can withstand that 
reaction. Other questions also may arise to modify the 
French program, such as outside and independent agi- 
tation for the establishment of the Ruhr as a separate 
state. In addition there are those who believe that the 
present occupation may extend indefinitely, even to the 
acquisition of territory. As to this, the French policy is 
no clearer than when the Ruhr was first occupied. 

There has. been some talk of intervention by Great 
Britain or the United States, but it is doubtful if this 
will come about without invitation. Reliable advices 
indicate that there is a stronger spirit of unity among 
the German people than at any time during or since 
the war. Apparently the French also are at present a 
unit in support of their government. Under these 
conditions it must be evident that no successful inter- 
vention could be made, as it would not be welcome by 
either side. Until one or the other or both of the 
contestants ask for outside aid it is quite likely that 
no nation will interfere with the present French plans. 


CHEMICAL AND METALLURGICAL ENGINEERING 


385 


Why Should We Be 
Interested in European Conditions? 


ACK in 1920 one of the common plaints of industry 

was the lack of raw materials. The threat of a 
world shortage of crude stuffs for our factories was a 
subject of grave concern. Now, of course, we realize 
the fallacy of our vision; we were working up the raw 
materials of the world and when the break came in the 
world’s economie equilibrium we were not long in find- 
ing out that industrially we were organized on much too 
large a scale. 

In the process of liquidation that followed it was the 
producer of raw materials who was the first to be 
affected. Wherever possible the production of basic 
materials was curtailed and the industries drew upon 
existing stocks. The more effectively this process was 
carried out by the raw material producer, the sooner 
the consuming industry completed its readjustment. In 
the case of copper the mines were closed down and 
it is only with the recent revival in prices that the 
copper industry has been at all active. Cotton produc- 
tion was curtailed, not voluntarily by the producer, 
rather through the ravages of the boll weevil. As new 
rubber plantations came into bearing it became ap- 
parent that our supply of this raw material could not 
be diminished, at least not without the drastic measures 
which have since been instigated by the British grow- 
ers. Steel, the most important of all raw materials, 
was seriously restricted in the latter part of 1919 by the 
steel strike and later by the walkout in the bituminous 
coal fields. However, it was the great producer of food- 
stuffs, the American farmer, that has suffered most 
acutely. He was not so successful in curtailing his out- 
put and the market for his produce had disappeared over 
night. We awoke to the fact that we had been selling 
too much on credit to Europe, that our debtors were not 
working nor was there evidence of their intention to do 
so. Our loans to European countries, with the excep- 
tion of England, had been dissipated in military ex- 
penditures, in speculation over reparations. Thrift had 
given way to extravagance, 

Dr. B. M. ANDERSON, a noted economist and the chair- 
man of the conference on European rehabilitation which 
was held by the Institute of Politics at Williamstown 
last summer, has recently said that there are two ways 
to straighten out the present situation. In the first 
place we can sit passively by and watch the process run 
its course. Gradually the farmers and the industries 
in this country which are dependent upon a worid mar- 
ket for their goods will be forced by foreclosure to 
contract their operations to the point where production 
will be balanced by our own consumption. This process 
will prove long and tedious—10 years is Dr. ANDERSON’S 
estimate—and it will be consummated only at the 
expense of sacrificing much of our present industrial 
system. The other way, and the more fruitful course 
for us to pursue, is to help get Europe back on her feet. 
We must assist in restoring the world’s economic equi- 
librium by making a good debtor out of a bad debtor. 
Drastic reforms are necessary, and they will come only 
when we can tie together into one settlement the 
currency, financial and reparation problems of the 
former belligerents. Additional loans, proposals of 
debt concellation and intervention in the present polit- 
ical situation will be ineffective unless there is a return 
to the gold standard, so that national expenditures, in 
some way or other, can be measured in terms of actual 
production and enterprise. 
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The Chauffeur 
Aspires 
To the Editor of Chemical & Metallurgical Engineering 

Sir:—Your editorial in the issue of Feb. 21 about 
the Society of Professional Automotive Engineers over- 
looked the fact that these aspiring chauffeurs were 
about to jump from the frying pan into the fire. The 
society aims “to protect its members from increasing 
laws levied on operation of automobiles,” and since its 
headquarters are in New York, presumably the onerous 
laws of which it complains are the laws of the State 
of New York. The laws of New York about automo- 
biles are mild compared to the law which goes into effect 
after April Fools’ Day: regulating and defining the prac- 
tice of professional engineering. This law requires 
professional engineers to be licensed and sets up certain 
standards of training and experience requisite to the 
issuance of a license. This is clearly meddlesome inter- 
ference with the inalienable rights of those who drive 
cars of the better sort, and no doubt the society will 
use the full power of its 4,000 votes to see that its 
members are not compelled to pay another $25 fee in 
addition to the heavy burdens they already bear. 

On reading Chapter 581, Article IV-A, of the laws 
of New York, some may have wondered how the Legis- 
lature came to couple professional engineering and land 
surveying in the same breath. As the law is worded, 
one might think that surveying is the highest form of 
engineering with which the Legislature was acquainted. 
The Society of Professional Automotive Engineers 
might well begin its educational work in Albany before 


it is too late. LouIs WEISBERG. 
New York City 


Marketing Ideas 


To the Editor of Chemical & Metallurgical Engineering 

Sirn:—He who can solve the problem of marketing 
ideas, according to E. H. in your Jan. 3 issue, will bring 
fame to the successful aspirant, and peace and content- 
ment to many inventors who know the ways of matter 
but not the ways of men. To this sentiment there should 
be ready concurrence. If the technician negotiates with 
a business man, continues our informant, the chances 
are that the idea he propounds will die. To prove the 
truth of this one need only record the experiences of 
thousands; but the remark contains the germ of an idea 
that, in my opinion, should be fruitful of result or, at 
least, is worthy of discussion. 

The trouble with the majority of inventors is that 
they have no commercial instinct and cannot bring them- 
selves to acquire it—they can never become business 
men. One can admit the ability of the ordinary tech- 
nician to develop an idea through the laboratory stage, 
but few there are like the chemical engineer of whom 
E. H. speaks—who can adequately protect an invention 
from plagiarism or theft. Patenting is a business; it 
cannot be successful unless ample financial backing is 
available, unless each and every possibility of business 
competition is anticipated, unless a suspicious eye is 
kept on the legal sagacity of competitors. 


The marketing of an idea should also be viewed as 
a business proposition, to be put through by a business 
man. This is the crux of the matter. Every movie 
star employs an attorney or a business manager, to 
arrange, to argue and to bargain—always with an eye 
to adequate financial return—although his principal 
usually lacks none of the push required to advance his 
or her claims to distinction. How much more necessary 
is it for the scientist or the technician, absorbed in his 
work and living above the atmosphere of commercial 
greed, laboring for the love of achievement, as averse 
to bargaining for remuneration as he is to compromising 
with facts—how much more necessary is it for him to 
have a business manager to see that proper protection 
is secured for ideas evolved, that adequate recompense 
is arranged for personal services, that fair and equitable 
agreements only are signed. 

I suggest that there is scope for an organization of 
professional men with commercial training to act as 
intermediaries between the man of science and the man 
of business. As the matter stands at present, the in- 
ventor-technician has to fight against elements with 
which he is unfamiliar—against shrewd and highly paid 
attorneys and patent experts who represent business in- 
terests anxious to get ideas for nothing and professional 
service for next to nothing. The chemical engineer will 
come into his own when he is protected by the same 
type of business acumen that has deprived him of his 
just reward in the past. ALPHITA. 


San Francisco, Calif. 
> — 


Lime Production Statistics for 1922 

It has been estimated by the United States Geological 
Survey that during 1922 there was a material increase 
in the production of lime. Statistics show that approxi- 
mately 3,528,000 short tons of lime, valued at $33,057,- 
000, was sold during the past year in the United States, 
including Hawaii and Porto Rico. These figures rep- 
resent an encouraging increase of 39 per cent over the 
previous year, when the production of 34 states de- 
creased and only 8 reported a larger output. Producers 
of lime on a small scale who supply markets largely 
dependent upon local demand report a decrease. 

Although the scarcity of coal has resulted in the use 
of wood for fuel by many manufacturers, approximately 
the same number of plants are reported still in opera- 
tion. Economic conditions are such that the demand 
for lime has improved, but prices show a distinct down- 
ward trend. Labor has been easily secured, but many 
transportation difficulties had to be overcome. 

Lime for building purposes has reported the largest 
increase in production, ranging from 3 to 75 per cent 
among the various manufacturers. Chemical lime has 
also increased appreciably, reaching a record output of 
300,000 short tons, as compared with 107,664 short tons 
sold in 1921. These figures, however, apply only ‘0 
refractory lime (dead-burned dolomite) used for patch- 
ing and lining basic open-hearth furnaces. Agricultural 
lime, on the other hand, does not report a similar im- 
provement as construction and chemical lime, owing t0 
the farmers’ inability to buy the raw material. 











—wmMe@eaogeoeod=wsane= fs = 


Ser wseomawsa nm oo 


oO. 


February 28, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 387 


$< —___ 


The Sterling Chemical Laboratory 


of Yale University 





Description of the Building Erected as a Memorial to John W. Sterling 
and Which Will Be Dedicated During the Spring Meeting of the Ameri- 
can Chemical Society in New Haven—Construction is Planned to 
Meet Immediate Needs, With Flexibility for Changing Requirements 




















tock the good old prescribed course, “made Bones,” 

was called Jack by his fellow students, according 
to the class-book, and was graduated in 1865. He was 
a quiet man, not addicted to display; he studied law, 
settled down to practice in New York, did well at solv- 
ing the problems of corporations and practiced the 
philosophy of Coué in gaining day by day more and more 
affluent clients, among whom were finally included the 
late James J. Hill and Lord Strathcona. He attended 
strictly to business, did not even take the trouble to 
marry, lived quietly, and in the course of time went the 
way of all flesh. When his will was read, after a number 
of minor provisions, a board of trustees for the resid- 
uary estate was named, who should administer it to pro- 
vide chiefly memorial buildings and professorships for 
Yale University. And the residuary estate footed up 
to nearly twenty millions of dollars. It was a cheerful 
Surprise, 

The first building to be constructed was the Sterling 
Chemical Laboratory, which we are about to describe. 
This is now completed, and will be formally dedicated 
during the spring meeting of the American Chemical 
Society, on the one hundred and nineteenth anniversary 
of the first lecture delivered in Yale by Benjamin Silli- 
man, Sr. Its cost is said to be about two million dollars. 
The next building will be the Sterling Hall of Medicine 
and a Museum, both of which are now being erected, 
and there will follow a new library. 

The Sterling laboratory is designed to house all major 
chemical activities of the university except the de- 


Treat was John W. Sterling, who went io Yale, 


partment of physiological chemistry, under Professor 
Mendel and his associates, which remains with the 
Medical School and will later be provided for in the 
Hall of Medicine. The work in metallurgy and allied 
subjects is well cared for by the Hammond Metallurgical 
Laboratory, a gift to Yale by John Hays Hammond. 

At the very outset there was a difficult problem to be 
met. The site was provided on a hillside, with the front 
and main entrance at the lower, and the back at the 
higher, part of the slope. The university corporate 
authorities and the trustees of the fund desired it to 
be as a memorial laboratory, monumental in design, 
and Delano & Aldrich, an eminent firm of architects, 
distinguished for its good taste in form and line and 
color, was engaged. ; 

On the other hand, the faculty of chemistry knew 
very well that the merit of a laboratory -consists, aside 
from needful equipment and the convenience of its ar- 
rangements, in good light and a great measure of flexi- 
bility. It should be more of a factory than an office. 
Saw-tooth roofs with overhead northern lighting over 
a single story appealed to them as the most desirable 
form of building for this purpose. This is the same 
conclusion as that reached by Sir James Walker when 
the new laboratory of the University of Edinburgh was 
built, to the amazement of the Scotchmen. 

Some eminent chemists hold that in building a labora- 
tory one should not aspire to set up more than tem- 
porary structures, because much of what is within is 
bound to suffer corrosion and deterioration, and re- 
quirements are sure to change with everchanging and 
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always new problems to be solved. A perfect layout 
for one kind of work is wholly inconvenient for that of 
another type which it may be desirable to take up shortly 
afterward. So the faculty had the problem to meet to 
include, in a memorial building, a factory plant which 
may be changed and shifted about to meet the needs. 
Now the faculty of chemistry at Yale is a very intelli- 
gent body of men, and the same may be said of the cor- 
porate authorities of the university and also of the 
architects. Therefore they did not quarrel over it. 
They studied the problem, and arrived at a remarkably 
practical solution. 

The front, which extends over the whole width, is a 
building by itself, divided from that which is back of 
it by a large hall, of which we show a cut. Here, in 
the front building, is the vestibule, to the right of 
which is the office of the chairman of the department, 
Prof. John Johnston. Coat rooms and class rooms take 
up the rest of the space on the ground floor. On the 
floor above are two large auditoriums, one on each 
side of a great window above the entrance and vestibule, 
with a preparation room between them, as shown on the 
main floor plan. The lecture rooms are flanked by two 
class rooms on either side. 

A railway runs through the preparation room and over 
the platform in each auditorium, so that the set-up for 
each lecture is made in room 159, and then wheeled 
either into 160 or 110, as desired. All the platform 
desks for these two lecture rooms are on wheels. There- 
fore lectures which involve wholly different apparatus 
may be given in consecutive hours in the same audi- 
torium, because everything in front of the professor is 
wheeled away as soon as he is finished, and another 
train of desks, all prepared and joined together, is 
wheeled in for the next. 

The dividing walls which separate the various rooms 
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in this front building are not structural, so that any 
change may be made in the size or the arrangement 
of rooms without affecting the building proper. 

In order to preserve architectural unity and to hide 
the factory construction within, a narrow structure ex- 
tends back the full length on each side from the front 
building. On the lower floor the excavation extends 
only half way back, owing to the side-hill formation, 
and in these narrow side buildings are contained offices 
and research laboratories. Half way back on each 
external side is a bay, and these include on one side a 
machine shop, and on the other a larger research labora- 
tory. On the main floor throughout the full length are 
research laboratories and offices, with the library in 
the right-hand bay and a class room in that on the left. 
These two outside buildings constitute a so-called “archi- 
tectural screen,” and extend up one flight above the main 
floor, providing sleeping apartments for research 
students on one side, and more research laboratories 
or additional sleeping quarters on the other. 

The above three structurally independent but con- 
nected buildings constitute a great U, 328x256 ft. at 
maximum. Within the U is the undergraduate labora- 
tory proper. The lower floor, which, as we have noted, 
extends only half way back, .ontains a delivery court 
with driveway and store room, stock room and other 
conveniences, all artifically lighted, and also the labora- 
tory of industrial chemistry. This extends in part 
through the main floor and is equipped with two galleries 
and a traveling crane running over the greater part 
of its length. A connecting room is provided for grind- 
ing machinery and furnaces. 

The main floor is of two stories in front and one at 
the back, covered with saw-tooth roof and light from 
northern exposure. The glazing is heavy wire glass 
and is double, with air spaces between, thus avoiding 
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addition there is a large unit for 
advanced research in organic chem- 
istry. The physical chemistry depart- 
ment is arranged with balance room 
similar to that in the quantitative 
unit, and is provided with thermostat 
tanks with means for steam and elec- 
tric heating, cold water circulating 
coils for cooling, electrical equipment, 
etc. 

In the northeast corner of the plant 
is a large underground chamber and 
elsewhere there are special spaces pro- 
vided for conducting research at con- 
stant temperature, at high pressures, 
for photochemistry, etc. Indeed the 
scope of major research which may be 
carried on in this splendid new labo- 
ratory is very large and it reflects 
great credit on the chemical faculty 
for remarkably shrewd and far-seeing 
planning by its members. We believe 
it would be profitable for those chem- 
ists who expect to attend the spring 
meeting at New Haven to bear in 
excess heat in summer. It contains the undergraduate mind those lines of research which they would like to pur- 
teaching laboratories, thus lighted from above, and all sue, and observe during their visit to the laboratory what 
partitions may be removed and changed about as needed, provision has been made for meeting such requirements. 
without disturbing the building 
proper. Abundant flexibility is thus 
assured. Teaching laboratories are 
restricted to a limited number of 
students working at one time, thus 
avoiding the tendency to “study in 
lockstep,” which sometimes occurs if 
laboratories grow too big. A véry 
clever arrangement in the rooms 
devoted to quantitative analysis con- 
sists in the balance room, which is 
long and narrow, and_ extends 
through the unit as an axis. Swing- 
ing doors open into each aisle, which 
makes the balances readily accessible 
to the workers. A draft of air blows 
into this long room and when the 
doors are opened it blows into the 
laboratories. This increases. the 
abundant ventilation and avoids a 
return current with its corrosive 
effect on the balances. The balance 
tables cover the entire width of the 
rooms, which discourages conversa- 
tion. 

The laboratory of elementary 
chemistry is divided so as to pro- 
vide places for thirty-two students 
in each room, and it has a total capac- 
ity for eight divisions of students, 
or 1,280 in all in the suite of five 
rooms. The qualitative laboratory 
is in two sections with eighteen and 
sixty work places respectively. For 
organic work there are two suites, of 
which one, of three rooms, is for 
elementary and the other, of two 
rooms, for advanced courses. These 
are also provided with a central bal- 
ance room and Kjeldahl room. In LOBBY BETWEEN BUILDINGS, WITH STAIRWAY 
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PHYSICAL CHEMISTRY LABORATORY, 
ments. The physical equipment of the laboratory has been 
selected with great care. In order to eliminate losses 
from deterioration a drairage system has been installed 
consisting entirely of chemical earthenware. The lines 
of this system are straight, without traps or vents. 
Where the system discharges into the sewer are two 
large catchbasins. The sinks are also of chemical 
earthenware, and each is sealed by means of a bell trap 
which prevents the escape of fumes into the work rooms. 

The plumbing fixtures are of brass with dull nickel 
finish. Standard hose-connection tapers have been used 
for those which are provided with rubber-tube connec- 
tions. Hot-water is secured by means of a steam- 
water mixer, which will provide water at any desired 
temperature. 

Work benches and tables are of Alberene stone, sup- 
ported by the same cast-iron frames which carry the 
sinks and plumbing. These frames are attached to 
the floor by pins which are threaded through washers 
and permit the benches and tables to be made exactly 
level. Wooden cabinets are raised from the floor several 
inches by cement pads. 

In constructing the building, red brick and brown 
sandstone have been used for external walls. Interior 
walls are of red or buff pressed brick. Floors of the 
main laboratories in the saw-toothed roof section are 
concrete. Alli corridors have tiled floors. The roofs 
are of glass and “Pyrobar.” Care has been taken 
throughout to protect the structural materials from the 
action of chemicals. 





SHOWING BALANCE ROOM BETWEEN SECTIONS 


The general harmony of the planning and of the layout 
impresses one with the notion that the Yale faculty of 
chemistry pulls together and is developing an esprit de 
corps which prevents any working at cross-purposes. 
One gathers the conviction that chemistry is bound to 
grow at New Haven as one of the great, learned pro- 
fessions, and that this will include industrial research 
of the highest order. 


- => 


Impossibility of Accurately Controlling 
Sulphur Production 


Although sulphur deposits have been worked in many 
parts of the United States, practically the entire output 
is now obtained from the deep-lying sulphur deposits 
of Louisiana and Texas. When the wells in this region 
are once heated, it is not economical to allow them to 
cool until they have been exhausted. For this reason 
and because of the desirability of maintaining stocks 
above ground, more sulphur is often mined during a 
year than is marketed. A diligent search for new uses 
for sulphur has ensued and efforts to expand old uses 
have been made. The further use of sulphur as a fer- 
tilizer has received especial attention and most of the 
agricultural experiment stations are aiding in this 
research. Experiments in the use of sulphur as a com- 
ponent of acid-proof cement and acid-proof construction 
material have also yielded promising results. Sulphur 
is now one of the few commodities of which the price 
is lower than before the war. 
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Winter Meeting of the Mining Engineers 


Dr. Rosenhain Delivers the Institute of Metals Lecture — Advanced Physical Metal- 

lurgy Almost Excludes Consideration of Manufacturing Problems — President 

Mathewson Pleads for Greater Sociability and Fewer Formal Technical Sessions 
———$$$_$—<< 


interest manifested in the papers, and the dis- 

cussions which ensued, the Institute of Metals 
Division appears to be the most active branch of the 
American Institute of Mining and Metallurgical Engi- 
neers. Possibly not so much information on non-fer- 
rous ore dressing and smelting should be expected in a 
New York meeting, owing to its geographical situation; 
but this should be no bar to active work among the 
iron and steel men. Yet the disparity in interest was 
obvious to many observers. 


Pine the attendance at the various sessions, the 


INSTITUTE OF METALS ANNUAL LECTURE 


Perhaps the Institute of Metals profited from a run- 
ning start. Certainly the technical feature of the first 
day, if not of the entire meeting, was the annual lecture 
of ‘the Institute of Metals, given this year by the emi- 
nent English metallurgist Dr. Walter Rosenhain. His 
discussion on “Solid Solutions” was at once erudite, 
fluent and interesting, and held the close attention not 
only of the physical metallurgists present but also of 
many hundreds of listeners who were relative strangers 
to the subject under study and even of the instruments 
by which the structure of metals can be studied. Space 
limitations preclude more than mention of the event 
at this time—a full digest of the lecture will be pre- 
sented in these columns next week. At this point, how- 
ever, it may not be amiss to compliment the Institute of 
Metals Division, and especially its indefatigable secre- 
tary, W. M. Corse, for their enterprise. Announcement 
that Dr. Zay Jeffries will be the third lecturer insures 
that the high quality set by Bancroft and Rosenhain 
will be maintained one year hence. 


SOCIAL ACTIVITIES 


E. P. Mathewson, the incoming president, stressed 
the importance of social activities to the success of the 
Institute in his address at the banauet. His words were 
homely, but were expressed in a straightforward man- 
ner which everyone who knows him would expect. Re- 
calling that the bond of union cementing the A.I.M.E. 
was of course the technical interests of the members, 
this will fail if it does not satisfy the social aspirations 
of the technical men. Dry-as-dust papers must be re- 
placed by those which will elicit animated discussion; 
these discussions must in some way be carried to the 
outlying members, either by frequent regional meetings 
or even by wireless. In other words, the technical in- 
terests of the members should be nothing more than 
an excuse for them to meet, to merge their personalities 
and become more human. 

Award of the James Douglas medal was made to 
Frederick Laist, manager of the Anaconda Works, for 
his achievements in the metallurgy of copper and elec- 
trolytic zinc. In _a brief speech of acceptance he said 
the achievements, such as they were, were the result of 
wholehearted co-operation of hundreds of assistants, 
and he wanted his hearers to know that, and he wanted 
his assistants to know it, as well. 


The usual round of luncheons and theater parties, a 
dance and a smoker were well attended. On Washing- 
ton’s Birthday a special train took the members to An- 
sonia, Conn., where they inspected the extensive mills 
of the American Brass Co. Can it be that this red- 
letter day ushers in the open door in the brass industry? 


DIFFUSION IN SOLID SOLUTIONS 


Dr. Rosenhain, in his lecture, showed how the prop- 
erties of solid solutions can be explained by considering 
their atomic arrangement. It was therefore fitting that. 
at a later session Dr. Edgar C. Bain should describe how 
the X-ray can be used for crystal analysis, and present: 
the information thus found for cored crystals, inter- 
metallic compounds and solid solutions. His two con- 
tributions have already been printed in full in Chem. & 
Met. (Jan. 3 and 10, 1923). 

In the discussion, Jerome Alexander raised two ques- 
tions: Whether there was a possibility of a molecular 
aggregation in solid solutions (such as, for instance, in 
ice, which is thought to be H,O,), and second, whether 
a spheroidal or colloidal state intervenes between a true 
solid solution and a two-phase mixture of observable 
units. Dr. A. St. John renorted that he has been able 
to prepare materials in extremely fine particles. It is 
well known that a crystal size which may with difficulty 
be resolved under the microscope produces an X-ray 
diffraction pattern which contains well-defined narrow 
bands or lines. As the size of particle decreases, the 
bands widen, but still have a well-defined maximum. 
Subdividing the particles still further—to less than 
colloidal size and approaching particles estimated to 
contain no more than 125 atoms, the pattern is still 
observed. Each line has spread out into an extremely 
broad band—a beam which theoretically should be con- 
centrated at a deflection of 24 deg. occupies the space 
from 15 to 32 deg., but there is still an observable 
concentration of intensity at 24 deg. Further subdi- 
vision of the particles would mask the true effects still 
further, but the speaker felt that if he could manufac- 
ture a material of cubic crystals containing only 8 
atoms it would produce a very cloudy film still having 
the slightest maximums. 

Such markings would be observed superimposed on 
the pattern of the solid solution if the “stranger” atoms 
occupied definite positions in the lattice, even though 
this regularity was interrupted at random every few 
atoms distance.’ So far the most minute search had 
failed to show any such effects in solid solutions; there- 
fore the speaker was forced to the conclusion that the 
regularity of distribution of stranger atoms in solid 
solution, though great, was not such that they occupied 
the northwest corner of alternate cubes, for instance, 
thus building up an interpenetrating lattice of their 
own. , 

In response to the second question—i.e., Does the col- 
~ Dr. Bain has pointed out, however, that if an interpenetrating 
lattice is displaced regularly, and not at random, a general can- 


cellation of X-rays occurs, and no trace could be found on the 
film. 
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loidal state intervene in the decomposition of a solid 
solution?—Dr. Jeffries expressed the opinion that it 
necessarily must. Colloidal state is a condition of size; 
it must intervene between atomic dispersions and micro- 
scopic crystals. Annealing of solid solutions at a tem- 
perature at which they are stable causes diffusion of 
stranger atoms. Annealing at unstable temperatures 
allows precipitation of excess constituent and involves 
aggregation of stranger atoms; this precipitation starts 
at random centers, and as the particles grow in size they 
pass through the colloidal state; but at all times the 
particle is crystalline, and it grows by adding on one 
atom at a time. Dr. Rosenhain did not agree entirely 
with Jeffries’ view, even admitting that they were 
largely speculating about an unknown mechanism. He 
suggested that when atoms begin to leave solid solution 
they do not do so easily—conditions must be right. 
Whether they could aggregate would depend largely 
upon their own mobility and the expansivity of the 


lattice in which they were trapped. Consequently pre-* were given by Junius D. Edwards.’ 


cipitation of excess constituent caused a general upset; 
each tiny crystal of insoluble substance is not well ar- 
ranged and in turn would be surrounded by masses of 
mother lattice, badly disturbed or even disintegrated— 
almost approaching the amorphous condition. If this 
does not recrystallize quickly, considerable hardening 
ensues. 


METALLOGRAPHY OF ALUMINUM ALLOYS 


E. H. Dix, Jr., of the Army Air Service, presented 
two papers on the “Preparation of Aluminum Alloys for 
Metallographic Study” (Chem. & Met., Dec. 20, 1922) 
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etch like this, and are characteristic of aluminum alloys 
containing equal amounts of iron and silicon. It is 
often found near the pipe in ingots where needles of 
FeAl, verge into it (Fig. 1 herewith) and evidently is 
the low-melting point constituent in the Al:Fe:Si 
series. Some unknown constituents occur in cast sam- 
ples containing more silicon than iron. For instance, 
Fig. 2 herewith (Al: Fe:Si 97:1:2), contains light gray 
needles of the X-constituent, rounded purplish particles 
of silicon, and a rectangular blue-gray constituent 
whose identity is unknown. Complex needles are often 
found containing a core of FeAl,, a sheath of X-con- 
stituent and an intermediate layer—probably a transi- 
tion compound which would disappear if properly an- 
nealed. These reactions are very slow, however. 

Mr. Dix presented some experiments to demonstrate 
that the X-constituent is certainly not FeSi, but prob- 
ably contains a relatively small amount of silicon. 

“Thermal Properties of Aluminum-Silicon Alloys” 
It will be remem- 
bered that if an 88.4:11.6 Al:Si alloy be prepared by 
melting pig metal, it will consist entirely of a eutectic 
aggregate; but if a trace of alkali metal be added, 15 
per cent Si will have to be present before the, eutectic 
is reached. Silicon alloys were shown by Dr. Edwards 
to have a very low solidification shrinkage, and this ac- 
counts for their superior ability to run sound castings, 
free from pipe. Responding to inquiries about the rea- 
son for the bizarre displacement of the equilibrium, Zay 
Jeffries said that his associates regarded the action of 
sodium, the modifying agent, as one of obstruction to 
crystal growth. Sodium is but very slightly soluble in 
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Fig. 1—Alloy with 0.63 Fe, 0.63 Si; annealed; unetched. x 500. 
Needles of FeAl, verging into X-constituent with Chinese script 
habit. 
and on the “Occurrence of Iron and Silicon in Alu- 
minum.” Equilibrium conditions have been worked out 
in the Eleventh Report of the Alloys Research Commit- 
tee, but cast alloys or commercial annealings fail to 
approach this state, and contain some puzzling tran- 
sition bodies. In very low-silicon ingots (less than 0.10 
per cent), iron exists as FeAl, in very brittle, thin, 
intersecting plates of blue-gray color (Fig. 1 of the first 
contribution). With increasing silicon contents—in 
fact in all commercial ingot—another substance ap- 
pears, which has been called “X constituent” and is 
thought to contain iron, silicon and aluminum. It has 
a habit very similar to FeAl, and is light gray in color. 
“X-constituent” and FeAl, can be differentiated by the 
fact that the latter retains its color after etching 30 
seconds in HNO,, while the former becomes a watery 
gray. As silicon goes still higher, all the iron enters 
the X-constituent, and no FeAl, is found. “Chinese 
script” markings, shown in Fig. 2 of the first paper, 





Fig. 2—Alloy with 1.0 Fe, 2.0 Si; annealed, unetched. x 1,000. 
Needles of X-constituent, rounded particles of silicon, and rec- 
tangular mass of unknown intermediate compound. 
aluminum, even when liquid; therefore the chance of 
any sodium entering the solid and forming a ternary 
eutectic was not very great. Probably less than 0.02 
per cent sodium remains in the solid alloy. But that 
small amount which did alloy with the liquid precipi- 
tates before the freezing of the aluminum into an in- 
finite number of very fine particles of colloidal size or 
even less. These really act as an obstruction to the 
growth of the grains, interfering with the migration 
of the silicon and aluminum atoms necessary before 
they can attach themselves to pre-existing nuclei. This 
sluggish movement of the atoms is also in effect an 
undercooling of the whole alloy, which in turn is known 
to promote fine-grained structures, growing from many 
centers. Other examples of the interference to crystal- 
lization offered by foreign particles are well known; 
notably thoria in tungsten. 
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SELENIUM AND TELLURIUM 


These interesting metals—recovered during the 
electrolytic refining of copper—were discussed “by 
Victor Lenher, of the University of Wisconsin, after 
describing their occurrence, chemical relationships, and 
analytical methods. At the present time about 100,000 
Ib. of Se is recovered annually—more could be had if 
it could be sold. It costs about $2 per Ib., and is largely 
used in the manufacture of ruby glass and as a decol- 
orizer of white glass. A small amount of crystalline 
modification is used in the selenium cell, which has the 
remarkable property of responding to light waves. 
Selenium oxychloride is a solvent for a wide range of 
organic substances. 

Tellurium resembles antimony in appearance. But 
few uses have been found, and its production is nom- 
inal, although 150,000 Ib. of the element could be 
recovered annually. Some of the best ceramics are 
colored by tellurium. 


BRITTLE MALLEABLE IRON 


It has long been known that perfectly normal malle- 
able iron, having a ductile black fracture, will be con- 
verted by hot-dip galvanizing into a brittle material, 
having a white coarse crystalline fracture and low re- 
sistance to shock. Preliminary work by the Eastern 
Malleable Iron Co. determined that this phenomenon is 
not due to occlusion of hydrogen during the pickling 
process. To locate the trouble, a careful research was 
directed by W. R. Bean, and it was found that high 
phosphorus and silicon induces these brittle inter- 
granular fractures in malleable iron quenched from 
850 to 900 deg. F. Safe analyses are below 0.06 P with 
1.50 per cent Si, and 0.22 P with 0.50 per cent Si. In 
the experiments, a nest of test bars was cast from a 
crucible furnace; one of these was tested as annealed, 
and others after galvanizing and after various heat- 
treatments. Chemical analysis of these melts was sys- 
tematically varied, and when the results of Humphrey 
or Alsen notched bar tests were plotted against phos- 
phorus content, it was quickly found that no deteriora- 
tion occurred in low-phosphorus bars. Galvanizing 
followed by very slow cooling or quenching in oil at 
600 deg. F. caused little deterioration in high P and 
Si bars; but if these same bars were quenched from 
the zinc tank in cold water they showed unmistakable 
damage, almost exactly matched by other bars heated 
in a muffle and quenched from that temperature. 
Quenching is therefore the culprit. Control of phos- 
phorus is, however, the easiest way out of the difficulty. 

Slow bending (the Humphrey test’) is an excellent 
test for brittleness. Single glow impact (Olsen or 
Izod test) is supersensitive, while ordinary tension tests 
are not suitable. 


THERMAL CONDUCTIVITY OF ALLOYS 


A research into alloys used for gas-engine pistons 
and bearings was reported by Messrs. Williams and 
Bihlman, of the General Motors Research Corporation. 
They describe an apparatus whereby the thermal con- 
ductivity of commercial alloys for such purposes may 
be measured by heating one end of the bar and measur- 
ing the calories conducted to a flow colorimeter at the 
other end. A complete determination requires about 
6 hours. The conductivity of No. 12 aluminum alloy 
(92:8 Al:Cu) is not affected by the method of casting 
or the amount of return scrap used. Bearing metals 


*Chem. & Met., vol. 23, p. 1180; vol. 26, p. 941. 
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are in general good insulators. Copper is quite sensi- 
tive to purity and heat-treatment. Results follow (K 
is the calories transmitted per second through a cube, 
1 cm. on a side, when opposite faces differ by 1 deg. C.): 


Temperature, 


Alloy Degrees C, K 
EE ee eee eee rrr ae 100 0.998 
No. 1 aluminum, hard drawn (99.5 pure)..... 79 to 193 0.47 
Dee. Bae ee Ce se, RSG oo onc ove cb cccoses 85 to 250 0.34 
S.A.E. Bearing Alloys: 

No. 10 (92.5 :3.6: 0.2 2:3.7, Sn:Cu:Pb:Sb). 50 to 100 0.092 
No. 11 (86.9 25.2: 1: 7.9, Sn:Cu:Pb:Sb).... 50 to 100 0.062 
No. 12 (7 1:64.0: 28.38, Rh, | .aaaeeee 50 to 100 0.076 
No. 40 (5.1:84.9:5.0:4.9, Sn:Cu:Pb:Zn)..140 to 325 0.23 
No. 62 (10.6:86.6:2.8, Sn:Cu:Zn)........ 155 to 340 0.142 
No. 64 (10.8:79:9.6:03, Sn:Cu:Pb:P)..... 159 to 340 0.169 
No. 60 (5.6:85.3 :8.3:0.9, Sn:Cu:Pb: “a . 140 to 320 0.177 
Aluminum bronze (89.9:9.1:05, Cu:Al:Sn).130 to 350 0.174 
Blectroiytic copper Wire .....cccccccceces 90 to 210 0.89 
Cast electrolytic or lake copper .......... 90 to 225 0.76 
RS GO ah 6K anes 0 keene cscs 100 to 230 0.51 


BRIGHT ANNEALING COPPER WIRE 


In order to bring fine copper wire into proper condi- 
tion it has been the practice at the Westinghouse 
Co. to anneal it on spools in an atmosphere of natural 
gas at 350 deg. C. However, the outer layers were 
ruined by a thin layer of oxide, formed from small 
quantities of oxygen in the gas. P. E. Demmler found 
that the trouble can easily be corrected by previously 
passing the gas over copper at 600 deg. C., which acts as 
a catalytic agent in forcing combination of oxygen 
and hydrocarbons below the ignition temperature. The 
action consists essentially of oxidation of the copper, 
followed closely by its reduction by methane, the end 
products being CO, and H,0O. 

Other papers on non-ferrous alloys have been printed 
in Chem. & Met., as follows: “Study of Bearing 
Metals,” by C. H. Bierbaum; “Tests on High-Tin Bear- 
ing Metals,” by P. W. Priestley; “Determination of 
Gases in Metals,” by H. L. Simons. 


—i 
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Mines Bureau Tests Detonators 


A series of tests has been started at the explosives 
laboratory of the Bureau of Mines at Pittsburgh, Pa., 
to determine the comparative efficiency of cyanuric 
triazide as a detonating agent by comparing its mini- 
mum detonating charge with pure fulminate on TNT, 
tetryl, TNA and ammonium picrate. The physiological 
properties of cyanuric triazide are also being studied. 
These tests include application to the skin to study 
irritating properties and tests on animals when taken 
in food and breathed as vapor. 

These tests are part of a general series of tests being 
conducted at Pittsburgh to fix standards for detonators. 
Included in the materials tested will be the usual mix- 
tures of mercury fulminate and potassium chlorate, 
trinitro-resorcin, TNT, tetryl and other compounds used 
in detonators. An attempt will also be made to deter- 
mine the relative value of these different substances as 
material for detonators. 


oro t— 


Bureau of Mines Works on Explosives 


During the past year methods have been devised at 
the explosives laboratory of the Bureau of Mines, Pitts- 
burgh, Pa., for determining by tests the relative sensi- 
tiveness of explosives to detonation and also their fire- 
resisting qualities. Further work will be done to develop 
these tests. When standard tests have been established, 
a number of different classes and grades of explosives 
will be tested by these methods. An investigation has 
also been made of the water-resisting properties of a 
variety of explosives. 











394 


Silver Jubilee Meeting, 


American Ceramic Society 


EDITORIAL STAFF REPORT 


EFORE the twelfth annual convention of the 
B National Brick Manufacturers’ Association, held 

in Pittsburgh Feb. 16 to 18, 1898, Elmer E. Gor- 
ton presented an excellent technical paper on the sub- 
ject of terra cotta glazes. This constituted a decided 
innovation in the programs of this association, and 
while the novel method of presentation aroused tem- 
porary interest, it was evident that only a very few of 
those present could understand or even appreciate tech- 
nical.discussions. Realization of this fact led to a con- 
sideration of the possibility of forming a small society 
of ceramic technologists which should form a section 
of the N.B.M.A. or be independent, as deemed best. 
Action was taken on Feb. 18, 1898, in the parlors of the 
Monongahela House during a meeting attended by 
Elmer E. Gorton, Samuel Geijsbeck, Edward Orton, Jr., 
A. V. Bleininger, W. D. Richardson, Ellis Lovejoy, Wil- 
liam D. Gates, Carl Giessen and Gustav J. Holl. Mr. 
Orton was asked to act as provisional secretary and a 
list of persons who should be invited to join in the 
formation of the proposed society was agreed upon. 
As a result, twenty signified their willingness to attend 
the first meeting, Feb. 6, 1899, and thus became charter 
members. With the exception of Mr. Holl, those men- 
tioned above were included and in addition the follow- 
ing: ‘Charles F, Binns, Stanley G. Burt, J. Parker B. 
Fiske, Kar} Langenbeck,; Ernest Mayer (now deceased), 
Herman CC, Mueller, James Pass (now deceased), 
H. Ries, Edward C. Stover, Francis W. Walker, Herbert 
A. Wheeler, W. H. Zimmer. 

For the dual purpose of observing the twenty-fifth 
anniversary of the American Ceramic Society and of 
honoring these charter members, over five hundred of 
the present membership of nearly nineteen hundred 
gathered at the William Penn and Fort Pitt Hotels, 
Pittsburgh, during the week of Feb. 12. In order to 
relieve the technical programs of reviews covering the 
twenty-five years, these were made the theme of the 
January Journal of the American Ceramic Society—a 
volume of 350 pages to which the reader is referred for 
progress reports on all phases of ceramic technology, 
education and research during the past 25 years. Dur- 
ing the general session and the social functions, how- 
ever, opportunity was afforded to make the newer 
members acquainted with those who conceived and 
organized the society. 


INDUSTRY VIEWED FROM MANY ANGLES 
AT GENERAL SESSION 


Opening the general sessions Monday, Feb. 12, Presi- 
dent Frank H. Riddle touched upon many phases of the 
developments during the past year which indicate that 
the society is progressing most satisfactorily along the 
lines of increased service. The year 1922 was in many 
ways experimental, all activities with the exception of 
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the Society to Celebrate Its First 
Quarter Century of Constructive 
Service and to Honor the Foun- 
ders and Charter Members, Over 
Five Hundred Ceramic Technol- 
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Technical Discussions, Social 
Diversions and Plant Visits 











advertising were centralized in Columbus with a full- 
time general secretary who also served as editor, the 
journal was enlarged and in addition a bulletin con- 
taining items of wide interest but of less permanent 
value than the technical papers was started, at first 
separate but later a section of the journal. Although 
the expense of these extensive improvements was not 
fully covered by the income, it was felt that conditions 
were highly satisfactory, for there was a substantial 
increase in membership and in advertising revenue, the 
latter in spite of the fact that some of the trade papers: 
in the field showed a decline for the year. 

Turning to the future, President Riddle called atten- 
tion to the possibility of bringing the mechanical equip- 
ment more in line with the developments in other indus- 
tries. The publication of a ceramic handbook was urged 
both as a tool for workers in the industry and as a 
means of bringing ceramic engineering more fully to 
the attention of the technical world. Along educational 
lines, emphasis was placed on two classes of men. 
needed by the industry: young men receiving instruc- 
tion in trade schools while serving their apprentice- 
ships, high-grade men for research or eventual plant 
executives. As long as plant foremen and executives 
are not interested in ceramic engineering, true prog- 
ress will be impeded. 

Several special reports were adopted in addition to 
the customary ones which were preprinted and passed 
without reading. Among the former were: approval 
of the National Research Council’s plan to raise $200,- 
000 over a period of 3 years for the compilation of data 
on numerical constants; student membership rate of 
$4.80; granting of charter to Rutgers College Ceramic 
Club and Student Chapter; budget of $40,000 for 1923, 
which will require 400 new personal members, 100 cor- 
porations and 11 additional pages of advertising. 


TALKS BY PROMINENT MEN 


Among the prominent speakers at the opening session 
was W. L. Clause, chairman of the board, Pittsburgh 
Plate Glass Co., who outlined in a comprehensive way 
the probable effect upon American industry of certain 
European and domestic economic problems, such as the 
inflation of the mark, reparation, the allied debts, the 
inadequacy of our transportation system and the labor 
situation. His general conclusion was that it is possi- 
ble for this country to enjoy a large measure of pros- 
perity regardless of European developments and that 
the domestic problems are far more important. 

B. E. Salisbury, president, Onondaga Pottery Co., 
emphasized a number of important points in consider- 
ing research from the point of view of the manufactur- 
ing executive. In his estimation a research worker 
should be a real man first and a scientist second, for 
without the ability to get along with and really co- 
operate with plant men, he can never rise above routine. 
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An earnest appeal for the development of the Ameri- 
can decorated chinaware industry along more artistic 
lines was made by Prof. Charles F. Binns. Mass pro- 
duction of open stock patterns is convenient for manu- 
facturer and consumer, but tends to stereotype methods 
by stressing quantity rather than quality. At least the 
decorating department should be supervised by a trained 
designer. It might also be possible to start a small 
department for fine ware which would probably not be 
.rofitable at first, but which would go far toward the 
establishment of a reputation similar to that enjoyed by 
foreign manufacturers. 

Speaking from the full experience of a life of service, 
Edward Orton, Jr., laid down some fundamental char- 
acteristics of engineering education. Briefly, he holds 
that character development should be the aim of educa- 
tion and that engineering 
training, being founded on 
scientific truths and quan- 
titative thinking, fits a 
man not only for his pro- 
fession but for general 
service to the community 
as well. He urged every 
young engineer to interest 
himself in some phase of 
public activity. 

Brief talks by Dean M. 
E. Cooley, University of 
Michigan, on the work of 
the Federated American 
Engineering Societies, by 
Dr. H. Foster Bain on the 
ceramic investigations of 
the Bureau of Mines, by 
Dr. E. W. Washburn on 
plans for obtaining ceramic 
data for the International 
Critical Tables and by A. 
L. Scott on the research 
work of the American 
Hotels Association com- 
pleted the regular program. 

An unexpected feature 
was a talk by Dr. Walter 
Rosenhain, superintendent, 
metallurgical department, 
National Physical Labo- 
ratory, Teddington, Eng- 
land, who was in Pittsburgh to deliver a series of lectures 
at Carnegie Institute of Technology and kindly consented 
to outline some of the work conducted during and since 
the war along ceramic lines. A number of interesting 
developments were brought out such as the preparation 
of a gastight muffle for use in melting carbon-free 
ferrous alloys by having a body which would just sinter 
at the temperature required. A thermocouple protec- 
tion tube having a high-alumina body has been developed 
which can be welded in an oxy-acetylene flame when 
cracks arise. An unusual phenomenon is that this body 
will crack if heated slowly, but may be plunged quickly 
into the oxy-acetylene flame without damage. 


CHARTER MEMBERS HONORED AT SOCIAL FUNCTIONS 


At the banquet Monday evening following a program 
which included an address of welcome by Prof. 
Alexander Silverman, chairman, Pittsburgh District 
Section, response by President Riddle and brief talks 
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by Dr. Rosenhain, Dean Reavis of the University of 
Pittsburgh and Karl Langenbeck, the charter members 
present were formally introduced and in their presence 
Colonel Orton administered the oath of office to those 
elected for the year 1923-1924: A. F. Greaves-Walker, 
president; R. D. Landrum, vice-president; Ross C. 
Purdy, secretary; Ralph K. Hursh, treasurer; R. R. 
Danielson, trustee. In concluding the ceremonies, 
Toastmaster L. E. Barringer presented Colonel Orton 
with a handsomely bound book containing letters from 
about fifty former pupils expressing appreciation of 
what his inspiration and guidance had meant to them. 

Tuesday evening a smokerette was held in the ball- 
room of the William Penn. Dancing followed entertain- 
ment, which varied from “community” singing to the 
reading of a very serious paper on the “Plasticity of 
Clay” by Dr. B. Rouhland, 
a German scientist sched- 
uled to appear before the 
Terra Cotta- Division on 
Wednesday, but granted 
permission by Dr. Tillotson 
to speak on this occasion. 
Serious and forcible objec- 
tion to some of the pro- 
fessor’s statements soon de- 
veloped and a lively scrap 
seemed imminent until it 
was explained that the 
“professor” was only one 
of the entertainers. 

Throughout the week the 
products of nearly fifty or- 
ganizations representing 
each industrial division 
were on exhibition at the 
Fort Pitt Hotel. 

Mention should here be 
made of the several local 
committees without whose 
efforts this meeting would 
not have been _ possible. 
These, with their respec- 
tive chairmen, are as fol- 
lows: Executive, A. F. 
Greaves-Walker; transpor- 
tation, C. C. Phillips; 
hotels, A.H. Chandler; pub- 
licity, A.W. Kimes; service, 
H. G. Schurecht; smokerette, R. M. Howe; banquet, 
Alexander Silverman; reception and trips, J. Spotts 
McDowell; finance, H. L. Dixon; entertainment of 
ladies, Mrs. A. F. Greaves-Walker. 

It has been decided to hold the 1923 summer meeting 
in connection with a boat trip between Chicago and 
Detroit. Atlantic City was chosen for the next winter 
meeting, while a trip to the Pacific coast is contemplated 
for the summer of 1924. 

PLANT VISITS 

Probably no convention held in Pittsburgh has had 
the opportunity of inspecting more manufacturing 
establishments. A choice was offered of four trips on 
Thursday and three on Friday covering a total of 
twenty-four industrial plants ranging from chinaware, 
through glass, refractories, insulators and enameled 
ware, to byproduct coke ovens, zinc works and the 
largest tube mill in the world. All the trips were well 
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attended. For the courtesies extended the members 
express their hearty appreciation to the management of 
the several plants and to those who looked after the 
arrangements. 


Divisional Meetings 


Because of inherent diversities of interest, the society 
is grouped into industrial divisions. At présent there 
are seven, as follows, the numbers given being the mem- 
bers who registered in the respective divisions for this 
meeting: Art, 23; Enamel, 65; Glass, 49; Heavy Clay 
Products, 65; Refractories, 73; Terra Cotta, 26; White 
Wares, 81. Although each division presented an impor- 
tant technical program on Tuesday and Wednesday at 
the Fort Pitt Hotel, space limitations preclude a full 
report of all and emphasis will be placed on refrac- 
tories, glass and enamel. 


Refractories Division 
REFRACTORY RAW MATERIALS 


In the absence of G. H. Ashley, State Geologist, the 
flint clay situation in Pennsylvania was discussed by 
his assistant, Mr. Stone. From all indications there are 
sufficient quantities of soft clay, flint clay and ganister 
available to supply the requirements of the refractory 
manufacturers for many years to come. 

R. T. Stull was inclined to disagree with the previous 
speaker regarding the adequacy of supply of high-grade 
fireciays. He presented the results of experiments in 
the preparation of refractories from some of the kaolins 
and bauxitic clays found along the coastal plains of 
Georgia. Test lots of these brick have been installed 
in various types of furnaces and have given uniformly 
successful service, excelling fireclay and even silica in 
certain cases. 


PROPERTIES OF REFRACTORIES CONSIDERED FROM 
MANY ANGLES 


Progress in the difficult problem of establishing speci- 
fications for refractories for coal-fired boiler use was 
reported by R. F. Geller. Through the co-operation of 
Stone & Webster, specimens of forty-two different fire- 
brick were obtained from power plants locatéd in vari- 
ous parts of the country. These were subjected to a 
large number of tests and the results plotted in order 
to determine those properties which it would seem desir- 
able to specify. 

In studying the action of slags upon diaspore, fireclay, 
silica, magnesite and chrome brick, R. M. Howe, S. M. 
Phelps and R. F. Ferguson ground the refractories 
through 80 mesh, added varying amounts of five typical 
slags (such as blast-furnace, acid open-hearth, basic 
open-hearth, etc.) and determined the fusion point of 
the mixtures. When plotted, the results give a compre- 
hensive idea of slag action which agrees with practical 
observations. 

A somewhat similar study involving the effect of 
alkalis and alkaline earths upon the fusion points of 
refractory bodies varying in both directions from 
kaolinite, Al,O..2SiO,, was made by Prof. A. S. Watts. 
In high-alumina bodies such as AI,O,.14Si0,, the alkalis 
were found to be more active fluxes than the alkaline 
earths, while with bodies containing more silica than 
kaolinite the reverse was true. 

Professor Watts and R. M. King also reported their 
work toward the development of a laboratory apparatus 
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for the determination of heat transfer valves which will 
combine commercial accuracy with ease of manipulation. 


SILICA CEMENT 


Valuable data on silica cement were given by E. N. 
McGee. This cement is made by grinding silica bats 
and adding just enough plastic clay to give workability. 
In some cases ganister is substituted in part for the 
bats so that the percentage composition might be: Bats, 
50; ganister, 25; plastic clay, 25. The bonding prop- 
erties are slight even when hot, although a fairly good 
bond may be obtained by heating and cooling under 
pressure. Recently it has been found that the addition 
of molasses to the water will result in a much stronger 
bond without detriment to the refractoriness. Indeed, 
a mixture of ground silica or bats and molasses will 
adhere so firmly to brick that it may be used for 
patching. 

CONSUMERS’ PROBLEMS 


Requirements which would have to be met by the 
ideal refractory for stokers were treated in some detail 
by G. I. Bouton. Present operation at 3,000 deg. F. 
imposes severe temperature conditions in addition to 
the slagging troubles encountered with many types of 
coal. The question of refractory requirements for sus- 
pended boiler arches was briefly outlined by J. E. 
Harlow. 

Speaking on refractory problems in the oil-refining 
industry, Alan G. Wikoff stated that the shell type stills 
used so extensively for handling crude, coking and 
cracking do not impose very severe conditions on the 
refractory linings of the settings. With stills of the 
tube type such as one used for topping and in some 
cracking processes, requirements become more severe, 
particularly in the latter case, where firebox tempera- 
tures in the neighborhood of 2,600 to 2,800 deg. F. are 
encountered. 


BURNING OF REFRACTORIES 


Some of the factors which have apparently operated to 
prevent the successful application of producer gas in 
firing clay wares such as refractories which require high 
temperatures were outlined by W. D. Richardson. In 
his opinion the continuous regenerative compartment 
kiln offers great possibilities along this line. 

It is not always possible to scrap less efficient kilns 
in favor of more efficient ones on account of the expense 
involved. In such cases, however, it is possible to 
increase the efficiency of the old installation by observ- 
ing certain precautions and also by exerting a more 
careful control over labor costs. The effects of putting 
kiln firemen on a bonus system were set forth by L. C. 
Hewitt. Standard rates were developed from time 
studies and the average efficiency (allowing 50 per cent 
for fatigue) was found to be 67.5 per cent. This was 
made the base and a bonus was paid above this, 15 per 
cent for 100 per cent efficiency, 30 per cent for 120 per 
cent efficiency, etc. 

J. H. Krusen’s paper on the insulation of periodic 
kilns was read by E. E. Ayars. An average fuel saving 


“of about 15 per cent is indicated when kilns are insulated 


with a material such as Sil-O-Cel. 

Problems in burning silica brick were considered by 
Dr. F. A. Harvey, with particular reference to attempts 
to determine the most efficient heating and cooling 
schedules for round down-draft periodic kilns. Base 
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metal couples were used up to 1,800 deg. F., when these 
were removed and further observations made by an 
optical pyrometer sighted on a brick set in the center of 
the kiln. Defining a properly burned silica brick as one 
having a residual expansion of from 0.4 to 1.4 per cent, 
many interesting observations were noted. For one 
thing, the quality of the coal was found to be most 
important. With 13,500 B.t.u. coal it was found impos- 
sible to burn the brick properly, 14,000 B.t.u. coal 
required 11 days’ burn, while 14,500 B.t.u. coal cut the 
time to 8 or 84 days. The average time is 10 days to 
burn, 7 days to cool, but the harder the burn the more 
careful must be the cooling. Although the maximum 
rate of heating and cooling has not been determined, the 
time of soaking or holding at maximum temperature has 
been pretty well determined. If the maximum tem- 
perature is 2,400 deg. F., 
72 hours is required, while 
if 2,600 can be obtained, 24 
hours will give a cOke-oven 
burn—that is, 0.4 per cent 
residual expansion. 


COLLOQUIUM ON METAL- 
LURGICAL REQUIREMENTS 


Wednesday afternoon 
was devoted to an impor- 
tant colloquium on metal- 
lurgical requirements of 
refractories, led by Dr. D. 
A. Lyon, Bureau of Mines. 
Abstracts of the papers 
presented will be published 
in a subsequent issue. 

DIVISION OFFICERS 

For the coming year, 
the officers of the Refracto- 
ries Division will be: E. E. 
Ayars, American Refrac- 
tories Co., Joliet, IIL. 
chairman; Dr. F. A. Har- 
vey, United States Refrac- 
tories Corp., Mount Union, 
Pa., vice-chairman; R. F. 
Ferguson, Mellon Institute, 
secretary. 


Glass Division 


Aside from the technical 
papers, some of which are 
abstracted below, the Glass Division entered into several 
instructive discussions on such practical subjects as the 
question of glass tank water coolers and the sulphuring 
of glasses. 


NEW DATA ON PHYSICAL AND CHEMICAL PROPERTIES 


Resistance of soda-lime glass to water was determined 
by L. A. Palmer, of the Glass Container Association, 
by filling bottles with water and immersing them for 
6 hours in a solution maintained above the normal boil- 
ing point of water. The water inside the bottles was 
then titrated for alkali as a measure of the action of 
water upon the glass. It was found that the results 
fell into three groups, one of which was quite evidently 
unsuitable for container use. 

Under the title “Skiagraphic Study of Fabricated 
Glass Articles,” C. D. Spencer and A. E. Badger reported 
the results of an investigation in which it was shown 
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that by proper control of the physical structure of the 
glass at the line of contact it is possible to join success- 
fully giasses of varying coefficients of expansion. A 
great deal of the breakage occurring in fabricated arti- 
cles is due to improper physical structure at the joint. 

Petrographic studies of the different forms of silica 
and of corundum crystals were shown by Herbert E. 
Insley to be of importance in determining the origin 
and cause of stones in glass. 

Mechanical tests on window and rolled sheet glass by 
Arthur E. Williams brought out some instructive data 
on the tensile strength. The product of different fac- 
tories was found to vary widely, even as high as 50 per 
cent. Tensile strength of window glass was found to 
range from 10,000 down to 6,000 Ib. per sq.in., thinner 
pieces testing stronger than thicker ones. Under these 
tests, non-shatterable glass 
and wire glass were not 
found to be any stronger 
than ordinary glass, while 
polished plate tested weaker 
than the drawn. 

Further work on tensile 
strength was reported by 
Dr. J. T. Littleton, who en- 
deavored to eliminate the 
surface effects which have 
influenced previous deter- 
minations and found that 
the strength thus obtained 
is considerably higher than 
hitherto recognized. 

Rapid routine determina- 
tions of refractive index are 
made possible by a method 
devised by H. P. Gage and 
Dr. J. C. Hostetter. Glass 
in the form of a rod is im- 
mersed successively in a 
series of liquids of known 
index of refraction until the 
deflection of an _ external 
straight object observed 
through the rod shifts from 
left to right or vice versa. 
The true index of the glass 
then lies between these two 
values and by adjusting the 
temperature of the liquid 
until there is no deflection it 
is possible to calculate the refractive index quite 
accurately, provided, of course, that the temperature co- 
efficient for the liquid is known. 

Viscosities of soda-lime-silica glasses between 800 and 
1,500 deg. C. were determined by Dr. E. W. Washburn 
and G. R. Shelton in a specially designed torsion type 
machine calibrated by means of glucose-dextrose mix- 
tures rather than the customary castor oil, because the 
former are sticky and thus behave more like glass than 
the latter, which is oily. Calibration curves were found 
to be not the same for all the different viscosities and it 
was necessary to correct for this. 

Surface tension measurements on these glasses were 
made by the same authors, using a platinum cylinder 
attached to a Joly balance, figures in the neighborhood 
of 200 dyne-cm. being obtained. The surface tension 
was found to increase with decreasing temperature, but 
the temperature coefficient is very small. 
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Gas producers, application of producer gas and the 
use of recuperators in connection with closed pot fur- 
‘aces were considered by W. B. Chapman, while A. E. 
Blake presented additional material on producer gas and 
gaseous fuels which will form a chapter in Professor 
Silverman’s forthcoming book on the American glass 
industry. 

Two types of furnace for melting glass in the lab- 
oratory were discussed by A. E. Badger and S. C. 
Spencer. One utilized a stranded tungsten wire wound 
on an alundum core and operated in an atmosphere of 
purified nitrogen, while the other was of the spiral 
carbon resistor type. 

That it is possible to substitute oil for producer gas 
in a tank furnace operating in New England was 
demonstrated by F. S. Thompson. It was found that 
the tank temperature could be maintained within 
narrow limits and that the control necessary on a West- 
lake machine could easily be obtained. In this instance 
fuel oil at 44c. per gal. was substituted for coal at $4.50 
per ton. 

GLASS WOOL USED FoR HEAT INSULATION IN EUROPE 

Of the many substitutes developed in the Central 
Empires under the stress of war-time necessity, one 
of the few which has survived is glass wool for heat 
insulation. Arthur D. Saborsky outlined the method 
of preparation, which consists in winding a number of 
parallel threads continuously on a revolving drum, and 
gave some heat transfer values which indicate that the 
material is more efficient than mineral wool or 85 per 
cent magnesia. On account of its fibrous nature it can 


be formed into pads which permit convenient applica- 


tion. It will also stand higher temperatures than some 
of the other materials. 

Recent observations of the European glass industry 
lead H. W. Hess to the conclusion that there will 
eventually be little difference between European and 
American conditions, because of the increasing use of 
American macliinery abroad. 

Glass Division officers for the ensuing year were 
elected as follows: A. R. Payne, chairman; J. H. 
Forsyth, vice-chairman; A. E. Williams, secretary. 


Enamel Division 


Preliminary report on warpage of sheet iron and 
steel in the enameling process was made by R. R. 
Danielson, who presented his results according to a 
system which gives a quantitative measure of the 
warpage, thus doing away with such general descrip- 
tive phrases as “slightly warped,” “badly warped,” etc. 
Mr. Danielson also reported that the work on cast iron 
was still in progress, but that it was hoped to complete 
this during the coming year. 

A committee was appointed to survey by question- 
naire all types of enamel furnaces. It is expected that 
this survey will bring together data which will prove 
valuable and helpful to the entire industry. 

With the exception of resistance to acids, very little 
has been reported on the relation between enamel com- 
position and properties. R. R. Danielson and B. T. 
Sweely undertook a study of the relation between such 
properties as expansivity, strength and acid resistance 
as well as the effect of relative fit of ground and cover 
coats on resistance to impact and thermal shock. Four- 
teen ground coats and white cover enamels were ap- 
plied to about 600 8-in. dinner plates. The enameled 
ware was tested for resistance to impact, thermal 
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shock and acetic acid. Expansivity and compressive 
strengths of the enamels were determined before ap- 
plying to the steel. The conclusions were as follows: 

Replacement of B,O, by Na,O in enamel increases the 
coefficient of expansion and fishscaling diminishes at 
the same time. 

Compressive strength of ground coats is decreased by 
replacing B,O, with Na,O, although the reverse is true 
in the case of cover enamels. 

Impact on parts of ware not free to deflect, such as 
curved corners at bottom, gives a measure of the 
strength or toughness of the enamel as applied on the 
steel. Resistance of enamel on corners to impact is 
apparently a function of the inherent strength of the 
enamel rather than of its fit on the ware. 

For greatest resistance to thermal shock, ware should 
be coated with a ground coat having a coefficient of 
expansion equal to or preferably greater than that of 
the cover enamel. 

Acid resistance, while dependent upon composition, is 
not affected in the same way for all enamels. For the 
cover enamels studied, resistance to acids was found 
to decrease as B,O, was replaced by Na,0O. 

Further information on acid resistance was given by 
E. P. Poste in the fifth part of an extended series of 
studies on the relative action of acids on enamels. 


TIN OXIDE SUBSTITUTES 


Zirconium oxide and sodium antimonate were feund 
by R. R. Danielson and M. K. Frehafer to be apparently 
the best substitutes for tin oxide, ranking very close to 
it. Zirconium silicate came next, although here the 
purity is a very important factor. Opacity does not 
always increase with an increase in the amount of 
opacifier used and the proper calcination of the opaci- 
fiers is of importance. 

Visual estimation is not an accurate method for de- 
termining the opacity of enamels, although it may be 
suitable for classifying enamels for stove work and 
table tops. For accurate determination of reflecting 
value, the method of the Colorimetry Section, Bureau 
of Standards, should be used. 

W. F. Wenning also presented some interesting data 
on the use of zirconia in enamels. 

Bentonite, a highly colloidal clay, has a much greater 
suspending power than ordinary enamel clays, the ratio 
being about 5 to 1 in favor of bentonite. Its use, as 
pointed out by M. E. Manson, makes possible a decided 
reduction in the amount of raw material to be added to 
the frit. Some possible disadvantages were also con- 
sidered. 

Problems in the design and operation of a sandblast- 
ing room were discussed by F. G. Jaeger. Downward 
draft of 6,000 cu.ft. per minute was found effective in 
keeping the dust from rising more than 2 ft. above the 
floor, resulting in improved working conditions. Two 
men work together, one loading castings on a truck out- 
side the chamber while the other works inside, alternat- 
ing positions as the ware is changed. They wear heavy 
rubber gloves and canvas helmets with the seams pro- 
tected with rubber sheeting. The abrasive—very hard 
silica sand—is applied by compressed air at 80 lb. gage 
through best quality rubber-lined hose terminating in 
chilled cast-iron nozzles with @%-in. opening. These 
nozzles last only about an hour under continuous use. 
Defective ware may be freed from enamel very 
economically by placing it behind the new work. 

Further operating results on an intermittent gas- 
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fired enameling furnace previously described were given 
by H. H. Clark. Previous requirement of 1,800 cu.ft. 
of 500 B.t.u. gas per hour firing 600 sq.ft. flat ware 
(690 lb., representing 240 pieces) to a maturing tem- 
perature of 1,700 deg. F. has now been reduced to 1,260 
cu.ft. With gas at 50c. this means a fuel cost of 63c. 
per hour, 10c. per 100 sq.ft., or 9c. per 100 lb. After 
3 years’ operation no repairs have been found necessary. 

Several installations of electric enameling furnaces 
were described and illustrated by E. F. Collins. H. E. 
Davis presented data on an enamel smelter design which 
has already been noted in Chem. & Met., Feb. 21, 1923, 
page 364. 

New officers of the Enamel Division are: H. F. Staley, 
chairman; R. R. Danielson, secretary. 

ssadimeettitlianmeainl 


Synthetic Vanillin Manufacture 


Interesting Information on Properties and Proc- 
esses for Preparing This Important 
Synthetic Organic Chemical 


_ By Burton G. Woop 
Consulting Chemist, Pittston, Pa. 

ANILLIN is one of the most important perfume 

materials. Chemically it is methoxyprotocatechuic 
aldehyde, a substance occurring in the form of white 
needle crystals or plates. The melting point of pure 
vanillin is 82.5 deg. C. and boiling point is 285 deg. C. 
It decomposes when boiled at atmospheric pressure, but 
may be distilled under a vacuum of 0.1 in. Even at 
this low vacuum, however, there is considerable resin 
formed, which increases rapidly as the vacuum is 
lowered. 

The crystalline structure of vanillin depends entirely 
on how the hot aqueous solution is cooled. If the solu- 
tion is stirred while cooling or while the first crystals 
are forming, the entire lot can be obtained as plates. If 
the solution is allowed to stand until the first crystals 
have formed and then is stirred slowly, the crystals will 
be mostly needle shaped. At times long fibrous 
crystals, generally termed “cotton,” are formed. This 
formation is due to concentration and method of cool- 
ing and not to the presence of silicates in the water, 
as has been reported. Needless to say, the crystalline 
structure has nothing to do with the aromatic properties 
of vanillin. 

FROM NATURAL SOURCES 

It has been contended by some, and with just cause, 
that the aromatic properties of vanillin have been 
greatly overrated. Ata recent meeting of the Flavor- 
ing Extract Manufacturers Association several samples 
of vanilla extract were displayed which contained no 
vanillin but simply the resins from the vanilla bean. 
These samples, it was declared, had even a better odor 
than that of a vanillin solution with which they were 
compared. 

The natural source of vanillin is the vanilla bean, 
from which it is extracted and sold as vanilla extract. 
The growing of vanilla beans is a commercial enter- 
prise in some countries, especially in Mexico, in Java, in 
Madagascar and various other semi-tropical colonies of 
France and Great Britain and in Brazil. The bean, 
Which is 6 to 8 in. long and 2 to 4 in. thick, is collected 
in the fall, just before it ripens. The final process 
consists of sun drying and finally artificially drying 
the bean until it assumes a dark brown or almost black 
color. Even the vanilla bean which we associate with 
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pleasantness through its odor induces a skin disease by 
an oily discharge while curing. Vanilla beans contain 
from 1.75 to 2.25 per cent vanillin, associated with 
resins, vanillic acid and sometimes anisyl alcohol and 
anisic aldehyde. 


MANUFACTURE OF SYNTHETIC VANILLIN 


Numerous patents have been granted for the manu- 
facture of synthetic vanillin. Most of these, however, 
may be said to have only a nuisance value. Many 
depend upon the oxidation of isoeugenol to vanillin. In 
general it may be said that even though the hydroxy! 
group is protected any process in which isoeugenol is 
the basic material and bichromate, permanganate, etc., 
are used for its oxidation must necessarily fail unless 
steps are taken also to protect the aldehyde group as 
it is formed. Otherwise it will be oxidized direct to 
the acid. 

The electrolytic oxidation of the sodium salt of isoeu- 
genol,' using a double cell and a coating of lead peroxide 
on the anode, has been found to have no practical 
value, since only a trace of vanillin is formed. The 
isoeugenol turns into a brown resinous mass. Other 
difficulties are apparent when it is realized that the 
electrolysis is carried out in strong alkaline solution 
with porous diaphragms. 

The use of ultra-violet rays would appear to be the 
simplest method for the preparation of vanillin from 
isoeugenol. The process consists of passing air 
through isoeugenol in which is immersed a light emit- 
ting ultra-violet rays. The theory of the operation is 
that the ultra-violet rays convert oxygen in the air 
to ozone and this in turn is responsible for the oxida- 
tion. It will be seen at once that the rate of oxidation 
depends upon the penetrating power of the ultra-violet 
rays, and this in turn is dependent upon the clearness 
of the isoeugenol. The use of distilled isoeugenol, 
which is much more expensive, is therefore necessary. 
Even starting with a very light-colored product, the 
oil darkens in a coupvle of hours so that the rate of 
oxidation rapidly decreases. Another difficulty in this 
process arises from the fact that the air must be circu- 
lated through the solution at a rate of about 30,000 
cu.ft. per hour, and this causes a considerable loss of 
isoeugenol by vapor tension. When using 30,000 cu.ft. 
of air per hour on 800 lb. of isoeugenol the loss amounts 
to about 80 Ib. in 8 hours. 

Vanillin can also be made by a number of straight 
chemical processes, but most of them have not as yet 
advanced to an economical stage. One process uses 
rrotocatechuic aldehyde, but that is most difficult to 
obtain. Another process uses guaiacol according to 
Reimer’s reaction. Any process using this reaction, 
chloroform, alkali and a phenol to introduce the aldehyde 
group is bound to be expensive on account of the low 
yield of final product. Still another process starts 
with a diketonic acid. This process need not be dis- 
cussed excepting to say that this acid is more expensive 
than the final product. 

There are, however, two processes both starting with 
isoeugenol that deserve more than passing considera- 
tion. One depends on the oxygen exchange between 
isoeugenol and nitrobenzol. The other process depends 
on the oxidation of isoeugenol to vanillin using ozone 
and a protecting agent for the vanillin formed. It is 
the writer’s intention to discuss both of these process 
in subsequent articles on vanillin manufacture. 


‘Deutsches Reich Patent 92,007. 





CHEMICAL AND METALLURGICAL ENGINEERING 


Art and Science of 
Leather Manufacture—IV 


By F. L. SEYMouR-JONES* 


ably the first developed by primitive man. The 

action of his tent fire smoke and of grease on his 
skin clothing and hunting trophies must have been dis- 
covered at a very early stage in his civilization. Even 
today among primitive peoples such a tannage is found. 
The Eskimos work fat and grease into the skin by chew- 
ing and masticating it bit by bit, a slow if effective 
process. Such a leather also is the so-called rawhide, 
like the South African reims, used for harness and 
other purposes. The hide is cut into one long strip, and 
fat is worked in by twisting and untwisting it, keeping 
it taut by suspension from a branch and attaching a 
weight. The method is simple and the product has the 
greatest tensile strength of any leather. In fact, 
broadly, the more processes a hide undergoes in being 
turned into leather the less strength it has. 


PH ais the tra smoke and fat tannage was prob- 


TAWING OR ALUM TANNAGE 


Another old method, still largely used today for such 
purposes as belt laces, aprons, whip lashes, kid gloves, 
fine shoe leather, etc., is known as tawing. This is in 
reality an aluminum tannage. In the pure alum tan- 
nage the skins are soaked, or drummed in, or sponged 
with a solution of a basic aluminum salt and common 
salt. After tannage the skin is dried out, aged, then 
damped back and staked, either by pulling the skin over 
a blunt knife edge until soft, or by machine, in which 
a pair of jaws bearing a blunt knife and a rounded sur- 
face or roller grip the skin and pass over it. Such 
leather is not very resistant to water, though increas- 
ingly so on aging. In tawing proper the skins are 
drummed in a mixture of alum, salt, flour and egg yolk, 
together with a little olive oil. They are then dried, 
aged by storing for a month or more to fix the tannage, 
damped back, softened and staked. They are next 
washed, re-egged with yolk and salt, and dyed by brush- 
ing on. After drying they are perched—i.e., the skin is 
fixed to a bar and stretched on the flesh side with a 
moon knife. The flesh is finally fluffed by a rotating 
emery-covered or carborundum wheel. 

Only the gluten, and not the starch, of the flour is 
taken up by the skin. The proteins of the yolk serve 
as fillings, but the oil is the most important constitu- 
ent. The somewhat expensive yolk has been success- 
fully replaced with sulphonated oils, though this is a 
recent innovation not yet passed into general practice. 

Chrome tanning, though known as far back as 1858 
to Knapp, the pioneer chemist in leather manufacture, 


*Frank L. Seymour-Jones is the son of Alfred Seymour-Jones, 
of Wrexham, Wales, who for many years has been one of the 
foremost tanners of Great Britain and one of the leading scientists 
of the industry. Frank Seymour-Jones was graduat from the 
University of Leeds, England, with honors ir applied chemistry of 
leather manufacture, being awarded the Le Blanc medal for 
special distinction. He now holds the Goldschmidt fellowship at 


Columbia University, where he is continuing fundamental! research 
on tannery processes. 
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has really developed only during the last 30 years. It 
has already replaced vegetable tanning in many lines 
(e.g., glazed kid from goatskins), has established itself 
in others (e.g., belting leather), and is invading even 
sole leather manufacture. 


CHEMICAL NATURE OF CHROME LIQUORS 


Chromium exhibits many valences, but it is only its 
trivalent salts which tan. If a liquor containing a nor- 
mal chrome salt alone is used, the acid liberated by 
hydrolysis of the salt swells the skins unduly, and only 
the surface is tanned, yielding a cracky leather. Con- 
sequently basic salts of chromium are used in tanning. 
If too basic, tannage is extremely slow and the result- 
ing leather thin and flat. About the best basicity to use 
is a liquor corresponding to a salt of Cr(OH)SO, say. 

Whether the liquors are solutions of true basic salts 
or whether they contain hydrous chromic oxide colloid- 
ally dispersed in the solution of the normal salt, or 
whether again they contain chromium in a complex 
anion, is still somewhat of an open question. Chromic 
salts in solution exist in two forms, violet and green, 
the former preponderating in the cold and the latter on 
heating. The difference is more than one of color, and 
is explicable on the Werner theory. Thus chromic 
chloride, CrCl,.6H,O, ionizes differently according to its 
color, as shown below: 


(Cr.6H.0).Cl, and (CrCl,.4H,0).Cl.2H.0 
Violet Green 

Furthermore, green solutions are highly hydrolyzed 
and have a hydrogen-ion concentration about ten times 
that of violet solutions of corresponding strength. 
Solutions of chromic salts at ordinary temperatures are 
equilibrium mixtures of these two forms. While the 
change from violet to green on heating is rapid, the 
reverse change is slow. There appears to be very little 
difference in the tanning properties of green and violet 
solutions, but the swelling effect of the free hydrogen- 
ion in the green has to be taken into account. 

Many tanners prefer to buy their chrome liquors in 
concentrated form direct from the manufacturer, who 
frequently obtains it as a dyeworks byproduct. In 
making it direct, potash alum or chromic sulphate, to- 
gether with the necessary amount of soda, is often 
used, but more frequently sodium (or potassium) 
bichromate is reduced in acid solution. Passing sulphur 
dioxide through plain bichromate solution provides an 
excellent liquor. Glucose is frequently used, but care 
has to be taken in the reduction, as there is a possi- 
bility of the formation of hydroxy organic acids, 
which, with their salts, not only prevent the fixation of 
chromium by the hide, but can also be used to strip 
(remove chromium from) chrome leather. Very many 
other substantes have been suggested and are used in 
reducing—e.g., bisulphites, thiosulphate, sawdust, spent 
tan, etc. 
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However the chrome liquor be prepared, it will usuaily 
contain some neutral salt, either added to it or formed 
during its preparation or from the salt used in pickling 
the skins. This materially alters the properties of the 
liquor, It slows up the tannage, affects the hydrogen- 
ion concentration and hence the swelling power, and also 
renders it possible to make the liquor more basic before 
the chromium begins to precipitate out. Hence in order 
to evaluate a basic chrome liquor, it is necessary to 
know its chromium content, basicity (amount of acid 
combined with one equivalent of chromium), acidity 
(hydrogen-ion concentration) and its neutral sa!t con- 
tent. It is useful to test from time to time the amount 
of alkali necessary to bring about incipient precipita- 
tion. By adding just less than this amount to the 
liquor, it is possible to continue tanning, and even to 
finish tanning in liquors almost exhausted of chromium. 

The mechanism of neutral salt action, despite much 
research work, is not yet thoroughly understood. Much 
light has been thrown upon it, but the very complicated 
nature of the chemistry of chromium comrounds has so 
far prevented a clear cut solution. Hydration alone can 
only be a subsidiary cause, since sucrose, in concentra- 
tions up to 3M, does not affect the tanning. Probably 
some compound formation comes into play. 


ONE-BATH AND TWO-BATH PROCESSES 


The actual operation of one-bath chrome tanning is 
simple. The goods start off in a weak liquor, which is 
gradually strengthened as tannage proceeds. Tannage 
may be in drums or paddles or by suspension, the last 
being of course much slower, though favored for heavy 
hides for sole leather. When tanned, the skins are blue 
throughout, and are washed. One common criterion of 
tannage is that a piece of skin, placed in boiling water, 
should not shrink in size; this is known as the boiling 
test. After washing, the skins are neutralized, to re- 
move nearly all free acid and to fix the chromium on 
the fiber in a more basic form. Weak alkalis are used 
for this, so that not only the surface but also the inte- 
rior of the skin is properly neutralized. Borax and 
whiting are highly suitable. This is usually carried out 
in a drum. 

After neutralization, light stock is set out on the 
table with a blunt knife to remove surplus moisture, 
then fat-liquored by drumming in an oil-water emulsion 
(usually emulsified with a little soap). Unless sulpho- 
nated oils are used, neutralization must be sufficiently 
thorough to remove excess acid which would otherwise 
break the emulsion. The fat-liquoring lubricates the 
fibers, renders the leather supple and pliable and in- 
creases its tensile strength. Leather which will crack on 
bending before fat-liquoring may be bent and st~etched 
at will after, without any cracking of the grain. Dye- 
ing may precede or follow the fat-liquoring. 

Heavy stock for belting or sole leather is stuffed in 
very much the same way as for vegetable leather, except 
that higher temperatures may be used with safety. As 
chrome leather is by nature of the tannage “empty,” 
stuffing is usually heavy, not only to add weight but also 
to render the leather thoroughly waterproof. Hydraulic 
leather (for pumps, washers, etc.) can be dipped when 
thoroughly dry into molten waxes and then baked in 
the oven to distribute and fix the grease. 

Apart from the one-bath process, in which the skins 
are tanned in a basic chrome solution direct. the “two- 
bath” process is applied to certain classes of goods, par- 
Uecularly glazed kid. In this, reduction of the chromium 
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from hexa- to tri-valent is brought about on the fiber 
itself. The skins are first treated in a bath of bichro- 
mate and hydrochloric acid, then in one of sodium thio- 
sulphate (“hypo”) and hydrochloric acid. This con- 
verts them into leather. The outstanding difference be- 
tween the two methods is that in the two-bath process 
considerable quantities of sulphur are deposited in the 
skin. The sulphur softens the leather, acts as a filler 
and combines to some extent with the oils used in fat- 
liquoring. Straight sulphur tannage is possible, so that 
there is here probably some tanning action from the 
sulphur also. 

Although the second (acid-hypo) bath to a large ex- 
tent neutralizes the leather, it is usual to complete neu- 
tralization by drumming with borax, etc., prior to fat- 
liquoring and dyeing. 


FINISHING CHROME LEATHER 


Finishing is complicated, and varies according to the 
class of leather desired. After fat-liquoring and dyeing, 
the skins are sammed (half dried), staked, “grained” 
(by rolling the skin over itself, to raise the grain pat- 
tern) or not, as required, dried out, the grain surface 
seasoned with an albumen-milk or gum season, and 
glazed by machine. The glazing machine comprises a 
glass or agate cylinder on an arm which presses the 
leather against the bed as the-arm moves from the work- 
man, lifting on the return stroke. Frequently artificial 
grains are embossed on, either with a plate or roller, 
and extremely clever imitations of the real article are 
so produced. 

Heavy leather chrome tanned receives very little fin- 
ishing, it being usually sufficient to see that it is of even 
color and good appearance. , Any excess grease is 
slicked off. 


IRON TANNAGE 


Iron tannage has been attempted many times during 
the last 70 years, and Knapp preferred it to chrome. 
So far it has met with very little success. Owing to 
the ease with which ferric iron passes to the ferrous 
state and vice versa the destructive action of the oxy- 
gen on the skin is appreciable. Iron-tanned leathers 
in general are apt to crack on the grain and do not last 
well. So far the only place where iron tanning has been 
practiced on a large scale would appear to be Germany. 
The great shortage of vegetable tanning materiais and 
chromium compounds in the central empires during the 
war years brought about much p ogress in iron tanning. 
But ‘even here it was generally carried out as a combi- 
nation tannage, in conjunction with chrome, formalde- 
hyde or vegetable. The general principles of iron tan- 
nage follow those of chrome, with the necessary modi- 
fications due to its chemical nature. One difficulty with 
iron-tanned leather is that if tannin is to be employed 
as a mordant in dyeing, naturally only blacks can 
be used. 

Many other metallic salts have been suggested for 
tanning. Most of them tan, but are not likely to be 
used on a commercial scale. They are principally those 
of the heavy metals; in particular may be mentioned 
manganese, cerium and nickel. 


USE OF FORMALDEHYDE 


Formaldehyde is a very efficient tanning agent, and, 
unlike most tanning materials. is usually used in faintly 
alkaline solution (around p, 8). It produces a nice, 
white leather, but unless all excess aldehyde is removed, 
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the fiber gradually becomes brittle and tender. Excess 
alkali will cause the leather to rot on keeping, while 
excess acidity prevents complete tannage. 


CHAMOIS 


Wash leather or chamois leather is made almost en- 
tirely from the flesh splits (linings) from sheepskins. 
The lightly drenched skins are kneaded in a fulling mill 
with sawdust until semi-dry. They are then sprinkled 
with fish oil, stocked or kneaded again, and the process 
is continued, with occasional pauses to permit the goods 
to cool, until the limy smell of the skins is replaced by 
a more pungent, aldehydic odor, and the skins are thor- 
oughly saturated with oil. They are then boxed up, 
where, owing to the rapid oxidation of the unsaturated 
oils, they heat. They are taken out and cooled from 
time to time, and the process continued until they no 
longer heat and are yellow throughout, the skins then 
being thoroughly leathered. Much pungent acrolein 
vapor is evolved during oxidation. The surplus oil is 
pressed out from the skins (yielding moellon or degras) 
and further extracted with alkali, whence it is recovered 
by neutralization (yielding sod-oil). Degras and sod- 
oil are used for stuffing other types of leather. Some- 
times the goods are hung up in warm stoves during 
oxidation. 

Various kinds of fish oil are used, chiefly cod, to- 
gether with seal, whale, etc. The skins are subsequently 
bleached, either by exposing while damp to the sun, or 
with permanganate or acidified sodium peroxide. 

While the acrylic aldehyde formed by dehydration of 
the glycerin may play some part in giving the skins an 
aldehyde tannage, all the oils used must contain some 
free fatty acid. It is possible to tan skins completely 
with unsaturated fatty acids, containing more than two 
double bonds and entirely free from glycerin. Con- 
sequently a complete explanation of the mechanism of 
the tannage is still lacking. 

Another fat tannage, intermediate between chamois- 
ing and rawhide manufacture, is used to produce 
“Crown” and “Helvetia” leather. In this a paste of soft 
fats (horse grease, tallow) and flour is worked into the 
skin. Occasionally oils and fish oils are also used. 


QUINONE TANNAGE 


One tannage, interesting theoretically, was investi- 
gated by Meunier. Pelt placed in dilute quinone solu- 
tion rose-colored, violet, and finally brown, 
being completely “leathered.” Hydroquinone is present 
in the final liquor, showing that the pelt had combined 
not only with quinone but also with oxygen. Tannage 
in hydroquinone solutions is also possible in presence 
if air, but is much slower. Similar “oxidation” tan- 
nages can be carried out with phenol and phenol deriva- 
tives (pyrogallol, gallic acid) in presence of air and 
preferably in weakly alkaline solution. Further, chlo- 
rine, bromine and iodine, especially the bromine, pro- 
duce very satisfactorily tanned leather. The oxidation 
theory of tannage is largely based on these facts. Apart 
from some use of quinone in France, the main practical 
application lies in the boiling of exhausted tan liquors, 
whereby part of the non-tans are converted into sub- 
stances capable of tanning, probably by oxidation. 

Some combination tannages, using both mineral and 
vegetable tannage, are employed for special leathers. 
“Dongola” leather, a combination of alum tawing and 
gambier tannage, was originally produced as an imita- 
tion glazed kic. Semi-chrome leather is also largely 
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produced. It is a very strong and durable product. 
Stuffed with 20 to 25 per cent of grease, it is water- 
proof and was largely used in army boots during the 
war. It is also eminently suitable for farm boots, where 
the alkaline liquors of the farm yard render a pure 
chrome tannage unsuitable. Chroming may precede or 
follow vegetable tanning, and may be by either the one- 
or two-bath process. East India kips, roughly vege- 
table tanned in India, have part of the vegetable tan 
stripped in alkali, and are then chromed. It is not pos- 
sible to combine all advantages of two tannages by a 
combination; thus chrome leather loses much of its 
stretch by a vegetable retannage. 


PATENT LEATHER 


Patent leather is now almost entirely chrome tanned, 
though a little is still manufactured by the vegetable 
process. The leather is tanned, staked and fat-liquored, 
then blacked with logwood and iron, dried and staked 
again. Often the leather is next degreased with ben- 
zine or naphtha. Ordinary chrome leather degreased is 
harsh, but degreased after fat-liquoring it remains sup- 
ple and soft. After degreasing the leather is stretched 
out perfectly flat on lath frames. The first varnish coat 
is then applied by sponge and hand, being very thor- 
oughly worked in over the grain surface. The leather 
is then dried by exposure to sunlight or ultra-violet 
light. The enameled surface is smoothed by rubbing 
over with a flat pumice stone, and a second coat of var- 
nish is applied by brush. This is done in a dust-free 
room, next to the drying stoves, with the men stripped 
to the waist. A little water is sprinkled over, and the 
leather stoved over night. When thoroughly dry a 
finish is applied, a solution of nitrocellulose in amy] 
acetate-acetone, together with a pigment; small amounts 
of castor oil in the finish give durability and aid flexi- 
bility. The composition of the varnishes is largely 
guarded as a trade secret. Boiled linseed oil, tanked 
to allow the deposition of foots, is the main constituent, 
though tung oil is also used sometimes. As driers, man- 
ganese, lead and zinc salts are used, often the resinates. 
Prussian blue and lampblack serve as pigments. The 
oil is boiled to the desired constituency and thinned 
down with turpentine. 

The use of nitrocellulose and collodion finishes has 
been extended to flesh splits (from ox and cow hides) 
for upholstery leather. A grain is then embossed on 
by machine, and a useful product obtained for auto- 
mobiles, furniture, etc. 


FIsH LEATHER 


Of recent years some progress has been made in the 
tanning of fish skins, shark, porpoise, blackfish, etc. In 
the case of the first the chief difficulty has been the 
removal of the hard shagreen, but this has now been 
solved by suitable treatment of the skins in acid solu- 
tions. The skins can be limed and bated if desired, and 
tanned by almost any of the usual processes. The fish 
leather industry (apart from sealskins) is still in its 
infancy, but promises to show great developments when 
the advantages and the limitations of its products «re 
better understood. 


WATER SUPPLY 


In tannery control the importance of the nature of 


the water supply is very considerable. Apart from 
considerations of boiler feed water, the hardness «d- 
versely affects various processes. Temporary hard 
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water in washing goods after liming may cause precipi- 
tation of calcium carbonate in the grain surface, causing 
lime blast. In making up deliming liquors with organic 
acids the neutralization of the hardness by the costly 
organic acid is expensive. In leaching tanning mate- 
rials, tannin is precipitated by the calcium bicarbonate. 
In dyeing, basic dyes are precipitated and dyeing is 
streaky. Fat liquors containing soap may be curdled 
by the hardness. Permanent hardness is of less impor- 
tance, but is equally objectionable with fat liquors. 
Iron in water is highly objectionable if skins are to be 
vegetable tanned. Usually pipes in the leach house are 
made of copper or brass. Organic and much suspended 
matter usually points to the presence of bacteria, which 
are objectionable and may cause trouble in bating. 
Chlorides, found in water from tidal rivers chiefly, are 
harmful in repressing swelling and producing flat 
leather. 


BYPRODUCTS 


Byproducts from tanning are of little value. Hide 
and skin trimmings from the lime yard go for glue and 
gelatine manufacture. Hair usually finds a market, the 
white fetching a higher price. Colored hair goes to 
plasterers, for mixing in with mortar, and iron found- 
ers, for cores and loam casting. Spent tanbark is 
usually burned, after removal of surplus moisture by 
squeezing; it also occasionally finds a market for cover- 
ing the earthen pots in the manufacture of white lead 
by the Dutch process. Scrap leather is of no value for 
manure, and chrome is reputedly poisonous to plants. 
It is usually worked up for artificial leather and leather 
board, or stripped and used for glue stock. Lime sludge 
from old limes is of some manurial value, owing to its 
nitrogen content. 

The disposal of waste liquors from a tannery is a 
problem in itself, owing to their usually high bacterial 
content. Settling tanks and the removal of solid mat- 
ter are essential. Where such liquors discharge into a 
stream, cases have arisen where a farmer, down stream, 
has sued the tanner for damages for the death of cattle 
from anthrax, reputedly caused by the tannery effluent. 

Apart from anthrax, the only unusual sickness likely 
to arise in a tannery is chrome sores, which come from 
exposure of the hands to bichromate solutions. Where 
the men work alternately in the bichromate and the re- 
ducing baths, these are not likely to occur, but it is best 
to avoid contact of the skin with chrome liquors. Lime, 
and sodium sulphide still more so, in contact with the 
human skin attack it. Consequently lime yard workers 
are invariably provided with rubber or other gloves. 
On the whole tannery workers are an unusually healthy 
lot and even men working with natural puer seem to 
suffer no ill effects. 


CONCLUSION 


The leather trade offers an entrancing choice of prob- 
lems to the scientist, bewildering in their number and 
complexity, but all the more fascinating on that ac- 
count. The chemist cannot hope to tell the tanner how 
to make leather until far more is understood of the 
mechanism of the very diverse and varying processes. 
He has a useful place in control work today, and those 
who are capable of applying the results of research, 
frequently abstruse and of no apparent connection with 
tanning, will save their firms much time and ae 
While at the same time maintaining a high quality 
product. 
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Coke Shortages in Both France 
and Germany 


Effects of the French and Belgian Occupation of the Ruhr 
Are Already Being Felt by Chemical and Metallurgical 
Industries in Both Countries 


Developments in the Ruhr district are directly 
accountable for serious shortages of coke in both 
French and German steel mills and chemical plants, 
according to cables received by the Commerce Depart- 
ment from its foreign representatives. Since Jan. 15 
practically no coal or coke has entered France from 
Germany, and the production of the Saar Basin is re- 
ported as completely stopped due to a miners’ strike 
effective Feb. 6. The coke shortage is more severely 
felt than coal; and about thirty-five blast furnaces have 
shut down in Luxembourg, Lorraine and eastern France 
since the middle of January. Coke prices have increased 
by 40 francs per ton, and coal prices are rising. In- 
creased quantities of coal are being imported from 
England, and orders for coke are being placed in 
Czechoslovakia. French iron producers cannot depend 
upon Belgian fuel, as that country now needs its 
production to supply its own furnaces, and the French 
iron and steel] market is generally slowing down. The 
metallurgical industries in the Lyon district continue 
their recovery due to activity in automobiles and elec- 
trical constructions for hydraulic development, railway 
orders and the general pick-up of trade in specialized 
machines. 

Although no figures have been secured on the produc- 
tion of coal in the Ruhr Valley, says Commercial Attaché 
Herring, Berlin, in a cable to the Department of Com- 
merce, the entire output of coal in Germany during 
January is estimated about 25 per cent below December. 
Coke production improved, but was insufficient to fill the 
needs of industry, while the production of lignite re- 
mained unchanged. 


CONDITIONS IN GERMAN INDUSTRIES 


The iron and steel industry complained of a shortage 
of coke and iron ore during January, while coal sup- 
plies were sufficient owing to a cessation of reparation 
shipments. The machine industries were fully occupied, 
while locomotive plants reported a growing dullness on 
account of the marked depreciation; the electrotechnical 
industry was busy with old orders; the textile industry 
showed great activity because of large purchases of 
raw cotton with a favorable exchange during December 
and subsequently the receipt of numerous foreign 
orders. Unsatisfactory business was reported by the 
leather industries, especially in the finished leather 
goods and stable shoes branches. 

Business was brisk in the heavy chemical industry, 
particularly on account of big export sales; domestic 
consumers, however, are complaining that low export 
prices are causing a selling out to foreign buyers. The 
dye industry is less active and the immediate future is 
regarded as highly uncertain. The glass industry is 
normally occupied, but export sales are disappointing; 
this is partly ascribed to a revival of Czechoslovak com- 
petition. Coal supplies for the glass industry are re- 
ported especially short. Good exports are reported by 
the paper industry, but slackened domestic sales; part- 
time employment has been introduced in some of the 
mills. The rubber industry is dull and is encountering 
difficulty in obtaining raw materials as well as coal, 
necessitating part-time employment. 
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A Problem in Barrel Storage 
And How It Is Solved 


By MATTHEW WILLIAM PoTTs 


Consulting Engineer, New York City 


Ts ILLUSTRATE the possiblities of economic 
storage of barrels, let us analyze a warehouse 
layout. Suppose the engineer has been supplied 
with the following data and the company desires the 
best, most efficient and most economical layout for the 
smallest expenditure of money (they always want that). 
The data, written as a matter of record and to avoid 
mistakes and omissions, might be as follows: 

1. Maximum storage requirements? 6,000 bbl. 

2. Products to be stored? Chemicals. 

3. Like, or assorted products? Approximately 100 
different products to be stored. This number includes 
the different analyses of the 
same products. 

4. What per cent of the 
products will be in dry 
form? Approximately 89 
per cent. 

5. What per cent of the 
products will be in liquid 
or paste form? Approx- 
imately 20 per cent. 

6. What kind and size of 
barrels will the products 
be packed in? Standard 
50-gal. tight barrels, 26 
bilge diameter, 34 in. high, 
23 in. chimb diameter. 

7. How willthebarrelsbe 
received? By motor trucks 
and railroad cars and in 
from 13- to 40-bbl. lots. 

8. How must the mate- 
rials be taken out of stock? 
The oldest stock must be 
shipped first. 

9. Must each lot be 
shipped intact as it was re- 
ceived? No, the barrels 
will be shipped out in 
broken lots. 

10. Is storage space plentiful or must every cubic 
foot be utilized? Ground area that can be used is 
limited, as costs are high. 

11. Is there a preference as to the type of building 
desired? No, the building can be any type, old or new. 

12. Is it necessary to take a complete physical inven- 
tory? Yes, inventory must be taken every 6 months. 

13. How will the goods be shipped? By cars and 
motor trucks. 

14. Will the building be used only as a warehouse or 
must other facilities be provided? Provide a main 
office ; foremen’s or clerks’ offices; consolidation shipping 
space or platform; railroad siding; street entrance and 
platform for receiving goods from motor trucks. 

First, then, a canvass must be made of the vicinity 
where it is desired to locate the warehouse and the 
existing buildings studied to see if they can be utilized. 
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This Article Will Show How It 
Can Be Done and Gives a 
Graphic Comparison Between 
the Three Most Important Good 
Methods of Barrel Storage 











Often it is cheaper to move a department into a new 
building and use the vacated building as a warehouse. 
To save space we shall eliminate all the preliminary 
layouts made for this proposition and show only the final 
layout, together with a detailed discussion on the vari- 
ous methods of storage. Assume that after investiga- 
tion of a number of buildings we locate the one shown 
in the drawings, which is of steel and brick construc- 
tion on a lot 90x170 ft. with a roof height of 26 ft. 
in the clear. The building proper is approximately 
80x150 ft. inside dimensions, giving a total of 12,000 
sq.ft. of floor space. 

The next thing to con- 
sider is the maximum stor- 
age requirements of 6,000 
barrels. Of these, 4,800 
barrels, or 80 per cent, will 
contain dry products and 
1,200 barrels, or 20 per 
cent of the total, will con- 
tain liquids or pastes. The 
plan view Fig. 16 and the 
sectional elevation A-A of 
Fig. 17 show the possibili- 
ties of storage on the bilge 
using long dunnage as 
shown in Fig. 9. (See 
article by this author in 
Chem. & Met., Feb. 14, 
1923.) We find that using 
this method we require ap- 
proximately 650 sq.ft. of 
floor space to store 72 bar- 
rels per tier. This area in- 
cludes the side aisle neces- 
sary to get between the 
different rows of barrels, 
but does not include the 
area required for the main 
aisle. It will be noted that 
the side aisles are off center 
of the bay, which makes tne odd-numbered rows contain 
5 barrels per tier and the even-numbered rows 4 barrels 
per tier. With dry products we can tier the barrels 4 
high, as shown, making 20 barrels in the odd-numbered 
rows and 16 barrels in the even-numbered rows, or 4 
total of 288 barrels in 650 sq.ft. of floor area if every 
barrel space is filled. On the basis of these figures, to 
store 4,800 barrels of dry products we should require 
16.6 such spaces. We still have 1,200 barrels of liquids 
or pastes which cannot be piled over 2 high. Under 
these limitations 144 barrels can be placed in 650 sq.ft. 
of floor area. We therefore must provide 8.3 spaces 
to our 16.6 spaces, making a total of 24.9 spaces for 
storage. In addition we must add 10 per cent for empty 
spaces brought about by the variety of products stored; 
this addition of 2.4.spaces brings the grand total to 
27.3 spaces, each contdining 650 sq.ft. and 650 sq.ft. 
27.3 spaces = 17,745 sq.ft. of floor area for stor- 
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FIG. 16—PLAN SHOWING LAYOUT OF BARREL STORAGE 


age alone. To this must be added space for main aisles, 
receiving and shipping platforms, offices, etc. 


CHIMB STORAGE WITH SHORT DUNNAGE 


In considering the method of storing barrels on the 
chimb it is recommended that short dunnage be used, 
instead of long dunnage. It has been found by the 
writer that by using short dunnage the lumber dun- 
nage bill is reduced to a minimum— in fact, the same 
lumber has been used for from 1 to 3 years. The use of 
short dunnage has many advantages. First, it is not 
so easily broken; second, it can be easily stored in the 
warehouse when not in use; third, it allows the barrels 
to be taken down working back from the aisle. What 


— ST 


is meant by short dunnage, the size to use and how 
to use it are shown in Fig. 19. 

Referring to plan view Fig. 16 and the sectional ele- 
vation A-A of Fig. 17, we have a graphic representation 
of how to store barrels on the chimb. We find that it 
requires approximately 650 sq.ft. of floor space to store 
90 barrels per tier. This floor area includes the same 
as in the previous method. When using the chimb 
method of storage we cannot figure a row as one barrel 
wide, because the barrels are more difficult to place 
and the man must work on all sides of the barrel until 
he gets it into position. We therefore plan the rows 
two barrels wide, the even-numbered rows containing 
8 barrels per tier and the odd-numbered rows 10 bar- 
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“Barrels stored on the chimb using shorh summage 


: Sectional Elevation A-A" 
FIG. 17—SECTIONAL ELEVATION AT “A-A” IN FIG. 16 
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rels per tier. The barrels containing dry products can 
be tiered 4 high, as shown, so we are able to place 32 
barrels in the even-numbered rows and 40 barrels in 
the odd-numbered rows, or a total of 360 barrels in 650 
sq.ft. of floor area if every barrel space is filled. On 
the basis of these figures, to store 4,800 barrels of dry 
products we should require 13.3 such spaces. We still 
have 1,200 barrels of liquids or pastes which must not 
be piled over 2 high on the bilge. We must therefore 
provide 8.3 spaces for these liquids or pastes, which 
when added to our 13.3 spaces for dry products makes 
a total of 21.6 spaces for storage. In addition we 
must add 10 per cent for empty spaces brought about 
by the variety of products stored. This addition of 
2.1 spaces brings the grand total 23.7 spaces each con- 
taining 650 sq.ft.: 650 sq.ft. * 23.7 spaces = 15,405 
sq.ft. of floor area for storage alone. To this must be 
added space for main aisles, receiving and shipping 
platforms, offices, etc. 
















Rack Storage 
Most ECONOMICAL METHOD FOR SPACE UTILITY 







The rack method of barrel storage is shown in plan 
view, Fig. 16, and section elevation B-B of Fig. 18. 
With the rack system the barrels are all stored on the 
bilge, and all barrels, whether they contain liquid or 
dry products, are treated alike, because each barrel is 
supported by the rack independently, so the height of 
the pile or the number of tiers is not limited. Approxi- 
mately 650 sq.ft. of floor area is required to store 60 
barrels per tier. This includes space enough between 
sets of racks so that a man can walk between to inspect 
the barrels or take inventory. Each row, whether odd 
or even, contains 10 barrels per tier. The barrels are 
tiered 10 high, as shown, making a total of 600 barrels 
in 650 sq.ft. of floor area if every barrel space is filled. 
On the basis of these figures, to store 6,000 barrels we 
should require 10 spaces each containing 650 sq.ft. To 
this we must add 10 per cent for empty spaces brought 
about by the variety of products stored. This addition 
of 1 space brings the grand total to 11 spaces: 650 
sq.ft. & 11 spaces = 7,150 sq.ft. of floor area for 
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storage alone. To this must be added space for main 
aisles, receiving and shipping platforms, offices, etc. 
The following tabulation compares the three methods: 


Floor Area for Stor- 


Method of Storage age Alone, Sq.Ft. 
On the bilge with long dunnage.... 17,745 
On the chimb with short dunnage. . 15,405 
jf 5 Oe 7,150 


This shows that for a given area more barrels can 
be stored per square foot with the rack system than 
with other methods. 

Looking at this problem frdm another angle, we find 
that the building we have selected will be large enough 
to store the following number of barrels under each 
method: 


--——Barrels———\ 

Method of Storage Liquids Dry Total 

On the bilge with long dunnage.... 576 2,304 2,880 
On the chimb with short dunnage.. 576 2,880 3,456 
II. oo in othr ms cake ys 1,200 5,600 6,800 


These figures demonstrate that while the building is 
large enough to take care of our total requirements if 
we use the rack system, it would be capable of contain- 
ing only approximately 50 per cent of our needs if either 
of the other methods were used. The more floor area 
required for storage the more main aisle, incoming 
and outgoing aisle space will have to be allowed. The 
space for receiving and shipping platforms, offices, etc., 
is the same with either method. 

It was stated that the cost of land and rentals was 
high. This is true in almost every case. If it is neces- 
sary to build a new building, the cost is dependent upon 
the number of floors to be provided and the number of 
square feet per floor. It is at this point—namely, in 
the building of new warehouses to provide storage— 
that it is possible to save considerable money by using 
the rack system. In the case of old buildings it is 
sometimes difficult to prove that the rack system will 
save money, because the limiting head room does not 
permit the racks to be over 3 tiers high, but even here 
if the number of barrels handled is large enough, a 
material saving in the labor cost will be effected by 
installing racks which may offset the initial cost. 
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FIG. 18—SECTIONAL ELEVATION AT “B-B” IN FIG. 16 
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WHEN STORING BARRELS ON THE CHIMB 


We all know that new buildings cost considerable 
money and this cost is in proportion to the size of the 
building. The cost of the building site is also dependent 
upon the size of the building. Taking the problem 
which we have just analyzed and considering a new 
building, it will be clearly seen that either bilge or 
chimb method of storage would require a building twice 
as large, in ground area, as the vne shown, but not 
so high. The only comparison to make then is: Would 
it be cheaper to build the larger but lower building? 
Or would it be cheaper to build the smaller but higher 
building and equip it with racks? It is a simple engi- 
neering problem. 

It is of no use to build a high building unless the 
overhead space can be used. In the storage of barrels, 
using either the method of piling on the bilge or on the 
chimb with dunnage, the maximum height of piling 
recommended is 4 tiers. In order to accommodate this 
height of pile the building would have to have at least 
16 ft. in the clear. With the rack system it is possible 
to pile the barrels from 10 to 12 tiers high. Selecting 
the 10 high racks, we should require a building with 
26 ft. in the clear. Thus by increasing the side walls 
and columns 10 ft. and installing racks we are able to 
reduce the floor area by more than one-half. 


A PHYSICAL INVENTORY MuST SOMETIMES BE MADE 


The complete physical inventory is something that 
must be considered. The requirements call for a phys- 
ical inventory every 6 months. To take a physical in- 
ventory if barrels are stored on the bilge or chimb with 
dunnage is impossible without moving each barrel. The 
complete handling of 6,000 barrels is expensive and 
difficult; it would also require quite a lengthy shut-down 
of the plant. With the rack system, if the inventory 
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tags are placed on the heads of the barrels, it is pos- 
sible for one man to take an inventory of the above 
stock in 2 days without moving a barrel. In order to 
facilitate the taking of an inventory the manufacturer 
of the racks provides brackets on the side of the rack 
upon which boards are fastened, making a walkway for 
the man at every second tier. 

When installing racks in chemical warehouses there 
are a few points to remember: First, always install 
the racks on raised piers as shown in Fig. 15. This 
makes it easy to wash out beneath the racks in case a 
barrel or drum should burst and it prevents the acid 
from attacking the bottom cross members; second, 
always paint the racks with acidproof paint. They 
should also be repainted at least once a year. 

In conclusion, it might be said that the only satis- 
factory method of barrel storage is the rack system. 
This is true up to a certain point and applies chiefly 
to new warehouses. As previously stated, each installa- 
tion or problem has to be considered separately. It can 
be added, however, that every chemical plant in the 
country can afford to spend a little time and money in 
looking over its present methods of handling, buying, 
filling, painting, storing and shipping of barrels. It 
will be found in many cases that thousands of dollars 
can be saved without one cent’s worth of investment 
and that thousands more can be saved if a little money 
is spent in making improvements and installing the 
latest and most modern equipment. 

eivesbincstealia 
Some Comparative Statistics on Glass 


Manufacture in 1919 and 1921 


Although it might be regarded as ancient history, 
nevertheless the comparison between 1919 and 1921 
is most enlightening. It should be remembered in study- 
ing these figures that 1921 was a vear of great depres- 
sion in the glass industry. It is all the more striking, 
therefore, that the total quantity of plate glass and of 
wire glass was greater in 1921 than in 1919. All of 
the rest of the individual commodities, such as window 
glass, obscured glass, pressed and blown glass, bottles 
and jars, showed a diminution in quantity produced 
of from 10 to 50 per cent. 


COMPARATIVE SUMMARY, 1921 AND 1919 


Per Cent 
oOo 





1921 1919 Decrease 

Number of establishments 328 371 11.6 
Persons engaged. . 59,705 83,656 28.6 

Proprietors and firm members 50 60 

Salaried employees 4,979 6,076 18.1 

Wage earners (average number) 54,676 77,520 29.5 
Salaries and wage payments $78,852,000 $100,891,000 20.9 

Salaries 12,290,000 13,364,000 8.0 

Wages 67,562,000 87,527,000 22.8 
Contract work 131,000 241,000 45.6 
Cost of materials 86,883,000 90,780,000 4.3 
Value of products 212,593,000 261,384,000 18.8 
Value added by manufacture 125,710,000 171,104,0C0 26.5 
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Lime-Sulphur Concentrate 


The U. S. Department of Agriculture Farmers’ 
Bulletin 1285 describes methods and apparatus for the 
preparation and use of lime-sulphur solutions and the 
lime-sulphur concentrate, which are so extensively used 
as an insecticide and fungicide. The circular, which 
is available on application to the Department of Agri- 
culture, Washington, D. C., describes a wide variety of 
apparatus for home manufacture of this material. The 
apparatus ranges in size from a simple 25-gal. kettle to 
steam plants in which 800 gal. of concentrate can be 
prepared in a single cooking. 
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Fundamentals of Rectification 





The Conditions for Reversible Rectification 


With Certain Assumptiens as to the Properties of Mixtures It Is 
Shown That Low-Temperature Separations Can Be Carried Out in 
Such a Way That the Minimal Work Necessary Is Equal to the Theo- 
retical Minimal Work by Means of Ideal Semi-Permeable Membranes* 


By C. C. VAN Nuys 


Chief Physicist, Air Reduction Co., New York City 


E SHALL now undertake a general investiga- 
Wie of the conditions existing in an ideal 
rectification system when all the transformations 
accomplished therein are thermodynamically reversible. 
In any thermodynamic process a necessary and 
sufficient condition for reversibility is that, during 
any transformation, equilibrium conditions are main- 
tained throughout—e.g., if a heat transfer occurs, it 
must be between bodies having only infinitesimal differ- 
ences of temperature, or if a fluid does work by exerting 
pressure, that pressure must at any instant be the 
true equilibrium pressure corresponding to the volume 
and temperature of the fluid at rest at that instant. 
Therefore, if we impose the condi.ion that rectification 
shall be accomplished reversibly, it will be necessary to 
make the compositions of liquid and vapor in contact 
at any point in the column to be those compositions for 
phase equilibrium. That is to say, x and y anywhere in 
the column at the same level must have the relation for 
phase equilibrium. 

In what follows we shall have occasion to determine 
not only the conditions existing in the rectification col- 
umn proper when this relation is maintained but we 
shall also endeavor to calculate the work necessary to 
produce these conditions reversibly and to determine 
the relation between this work and the theoretic mini- 
mal work of separating the constituents of a binary 
mixture by means of the well-known ideal device of 
semi-permeable pistons. In order to avoid uncertainties 
connected with the pressure-volume-temperature rela- 
tions for an imperfect gas, the theoretic minimal work 
of separation of the constituents of a fluid mixture is 
generally calculated under conditions such that both the 
mixture and its separated constituents may be assumed 
to have the properties of a perfect gas. Since, however, 
when the separation is accomplished by rectification, the 
mixture generally enters the column in a condition 
approaching that of saturated varor or of liquid, while 
the separated products generally leave the rectifier in 
the saturated vapor state, it will be necessary to 
inquire into the ways and means available for produc- 
ing these conditions. 

Whenever a binary mixture of two constituents whose 
liquefaction temperature is considerably below atmos- 
pheric is separated by liquefaction and rectification, it 
is the general practice to employ the cold separated 
products to cool down the incoming mixture entering 
the column as much as possible in a so-called counter- 
current heat interchanger; that is, an apparatus in 
which the cold outgoing products are in as intimate 
thermal contact as possible with the incoming unsep- 
arated mixture. Considered from the most general 
point of view, we may say that what an interchanger 
is designed to accomplish is the taking of heat from 


*The first four articles in this series were published in the 
issues of Jan. 31 and Feb. 7, 14 and 21, 1923. : 


an incoming mixture and transfering it as nearly 
reversibly as possible to the cold outgoing separated 
products. In general, it is impossible to cause this 
transfer to take place in the interchanger reversibly, 
even though we assume perfect insulation from outside 
heat effects and perfect thermal conductivity between 
the incoming and outgoing streams, unless certain 
relations hold between masses and total heats of those 
streams. This relation we shall proceed to obtain. 





_—T, 





To —— 








In the first place, if we assume that no externa! 
heat enters or leaves the interchanger, the “total heat” 
of all fluids entering the interchanger must equal the 
total heats of all fluids leaving, since no external work 
is performed in the apparatus. Second, if we assume 
that the masses of all fluids entering equals that of 
fluids leaving, the heat capacity of the entering mix- 
ture must be the same as for the. outgoing products 
at the same temperature, since otherwise the tem- 
perature of the ingoing fluid could not be equal every- 
where to that of the outgoing fluid in thermal contact 
with it and thus there would rise irreversibility o* 
heat transfer in the interchanger. Even though this 
last condition is not satisfied, we may still suppose 
the exchange to be accomplished reversibly without the 
expenditure of external work, provided that the dif- 
ference of “total heat” of the ingoing mixture between 
the initial temperature T, at which it enters the inter- 
changer and the temperature 7, at which we wish it 
to leave the interchanger is equal to the sum of the 
increases of “total heat” for the separated products 
between the temperatures T, and T, at which we wish 
them to enter the interchanger and the fundamental 
temperature 7,4. The ideal reversible process by which 
this could be accomplished is as follows: 

Let the mass of incoming mixed fluid of tempera- 
ture T, entering the system per unit time be m, and 
suppose that we wish to lower its temperature to 7. 
by transferring the necessary heat to two separated 
products coming from the rectification apparatus, one 
of mass m, at temperature T, and the other of mass 
M, at temperature T,, the temperature of both these 
fluids being brought ultimately to the value T,. Assume 
that we have a reversible Carnot engine working first 
between m, and m,, transferring heat from the former 
to the latter until the temperature of m, is T,4, and 
let us calculate the work expended upon this engine. 

Let the temperature of m, at some instant be 7, and 
its specific heat at that temperature be C, and suppose 
the temperature of m, at that instant is 7, Let the 
quantity of heat Cm,sdT be taken from m,. The 
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fraction of this which is transformable to work in 
a Carnot engine working between T and 7, is 


—_ Cm,dT, and the heat imparted to m, will be 


T Cm,dT. Let this process continue until the fluid m, 
has the temperature T,4, and let T, be the final tem- 
perature of m4. The total heat taken from m, during 
this process will be 


+ J "CmsdT 
The total work expended will be 
3T —r, 
~f i ; T — Cm,dT 
and the total heat imparted to m, will be 
. 3 r; 
+f) % Cmat 


Now let the Carnot engine begin to discharge heat 
into M,, instead of m,, the instantaneous temperature 
thereof bening 7, Then by hypothesis, when the final 
temperature of M, is T,, that of m, will be T,. The 
heat taken from m, during this part of the process 
will be 


+f . Cm,dTF 
Tre total work expended will be 
wt T —*, 
—f,, a Cm,dT 
and the total heat imparted to M, will be: 
. . 0 tT. 
i T Cm,dT 


Hence if the total work expended during the whole 
process is zero, we have: 


ome £ . = i Cm,dT st  & a eel _ 


or 


T2 


J Lemar = J.° 2 CmraT + f,.2 UmsdT 


That is, the change of total heat of the incoming mix- 
ture must be equal to that of the outgoing products, 
if it be possible to accomplish the exchange reversibly 
without expenditure of work. 

Now assume that We are dealing with a binary mix- 
ture which has the property that its difference of 
total heat between the saturation point and the tem- 
perature 7, at which it enters the interchanger is 
equal to the sum of the differences of the total heats 
of the separated products each one between saturation 
and the temperature 7, at which it leaves the inter- 
changer. For such a mixture, then, we may assume 
that the work necessary to change the condition of 
the incoming mixture reversibly from the initial tem- 
perature down to the saturation point, by permitting 
the separated products in the saturated condition to be 
restored to the initial temperature, is zero, and we 
may assume that the incoming unseparated fluid enters 
the rectification column in the saturated condition and 
each outgoing separated product leaves the rectification 
column in the saturated condition, Let us suppose that 
a mass m, of such a mixture at temperature 7, enters 
an intermediate level of a rectification column and 
that its composition in the more condensible con- 
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stituent is y, Assume that by a system of distributed 
condensation in the upper half we attain a condition 
such that the composition x of the descending liquid 
at any point is that for phase equilibrium with the 
ascending vapor of composition y at that level. Let 
the absolute temperature at which 
the incoming mixture centers, and 
also the absolute temperature at 
which the outgoing products leave 
the interchanger, be 7. 
eS Let us suppose that the condensa- 
rd tion in the upper half of the column 
is produced by an infinite series of 
reversible Carnot engines, each 
va","> one of these engines working be- 
tween one level in the column and 
| - atmospheric temperature. Thus, 
ae any Carnot engine working at the 
level where the composition of 
liquid is x takes the heat required 
S) to condense the mass dM of liquid 





227s necessary to be condensed at that 

level and rejects this heat, together 

with the heat equivalent of the 

necessary work, at the temperature 
T,. Assume that the vaporization necessary in the 
lower half of the column is also produced by an infinite 
series of Carnot engines, each one of these taking in an 
amount of heat at temperature 7,4, such that the heat 
rejected at a lower level x in the column is such as to 
produce the amount of evaporation necessary at that 
level. Suppose that a mass m, of composition y, of a sat- 
urated vapor leaves the top of the rectification column 
and that a mass M, of liquid of composition zx, is drawn 
from the bottom of the column. Then the total work 
necessary to be expended in order to produce the prod- 
ucts m, and M, will be the algebraic sum of the work 
expended in the whole series of Carnot engines, this 
series including not only those working as described 
in the column proper, but those necessary to evaporate 
the mass M, of liquid to saturation. 

First consider the level (x,y) in the upper part of 
the column. Let the mass of liquid descending at 
this point per unit time be M and its composition 2, 
and the mass of vapor ascending per unit time at the 
same level be m and its composition y. Then we have 
the three following equations among 2, y, y,, M, m 
and m,: 





m= M + m, 
ym = xM + y,m, 
y = F(z) 


where the function F denotes the relation for constant 
pressure between the compositions x and y of liquid and 
vapor in phase equilibrium for the particular mixture 
treated. 

From the first two equations we obtain: 
y— 4, 


M=- m 
z—y 


1 


Considering the column as a whole, we have: 
ma = mM, + M, 
and 
YmMa = YM, + x,M, 
from which 


Ser es 
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and hence for any M above the level of inlet of m4 we 
have: 
oem YS Tea 


my, 
i? Si Bek 


M = 


Next consider a level (z,y) in the lower half of the 
column. Here we have 


M = M,+m 


xM 2M, + ym 
and 


y F(x) 
where F is the same function as before. 
From the first two equations we obtain: 
r,—1 
M\en Ee 
z—y 
but from equations for column as a whole 
1 — 
M, ve y, ma 
x, a, y, 


Whence, for any M in the lower part of the column, 


M= - Some Mend mas 
x—y t%— Y¥, 

If, for the mixture dealt with, the form of the 
function F were known, y or x could be eliminated 
from the two equations we have obtained for M, and 
thus the value of M obtained as a function of y or z, 
and by differentiation of this function it would be 


dM 


possible to obtain the derivatives & or in terms 
dx dy 


of x or y and the constants z,, y,, ete. 


As an example, consider a mixture for which the 
latent heat, L, at constant pressure for all compositions 
follows the proportionality law as indicated by the 
equation 

L = Let + La (1 — 2) 


For such a system, we have shown above that a func- 
tional relation between the compositions x and y of 
liquid and vapor in phase equilibrium which satisfies 
the conditions is given by 


l ron 
Eliminating x between this equation and the equation 
obtained above, giving the value of M in the upper part 
of the column, we have: 


(y—y)(y+a—y)] z,—y, 


M (l1—a)y(1— y) t,—Y, 


mas 


By differentiation of this equation, we obtain: 
aM y¥(i—y,) +ay,1—y)’ z,—y, 


dy (l—a)ya—y) 2z,—y, 


Now, if the quantity dM of liquid be condensed at 
the level (x,y), the heat necessary to be removed at 
that point in the column will be: 


d(LM) 
dy 


Let us suppose that the absolute temperature at this 
level in the column is T. Then the work required to 
absorb this heat at temperature T by a reversible Car- 
not engine, and reject it at the initial temperature, 
will be: 

T,—T d(LM) 


ae ae 
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and the total work necessary to be expended in the 
upper part of the column will be 
a { °T,—T u(LM) | 
« 1 


i dy 
or 
°oT,—T dM dL 
nn fet (uM awa 
But if we substitute the value of x from 
y x 
l—y *i—es 


in the equation 
L == Lex + La(l — x) 








it becomes 
oe: Ley + Laa(1 — y) 
~ gpetl—y) 
and 
aL = (Leg —La)a 
dy lty+a—y))’ 
whence 
d(LM) _ dL __ 2 
dy =Lii MG = (1—a) (z,—y,) 
[Enh —w) 4 20 |, 
y)* y 
Substituting this in the expression for W,, we have: 
_ Ts —Z ——e- 
——— Si, T (1—a)(2,—y,) 


Ls(1—y,) a] 
(1—y)* . y dy 


In the lower half of the column, we have: 


z.-— —1 
it 
7 t,— J, 


Eliminating x as before, we obtain: 


(x,— y)[y+a(l1—y)] v.—y, 


a = (l1—a)y(l1—y) z,—Y, 


Differentiating this equation, we have: 


aM WY (1 —2,) + az,1—y)’ »¥.—Yy, i 
dy ——— (assis (CL — a) (IL — yy)’ t,—vY, 
Now, if at the level (2, y) a quantity of liquid — dM 
be evaporated, the heat required will be ae dy. The 


work obtained from a Carnot engine working reversibly 
between the temperature TJ, and the temperature T at 
this point, when said engine rejects the above amount 
of heat at temperature T, is 


T,—T d(LM) , 
a dy 





Hence, the total work obtained in the lower part of the 
column, including that obtained by the evaporation of 
the liquid M,, will be 


2T =F Ae) 
W,=—f- “—— <meot 
?.—f, 
7 (Lew, + Lal —2,)] M, 


where T, is the temperature of the liquid M, 
In this case, we have: 
(x,—ywly+aA—y)]y—y 


vonhres (l—a)y(l1—y) ,— y, 
aM Ss ¥(1—2,) + az, 1 — y)* 4 —¥, a 
‘dy (i—ay(i—y) 2%—% “ 
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from which 
d(LM dM dL 





dy == J dy +M a, 
Re wwe Le —2x,) ad 
(1—a) (2%,— y,) (i—y)? y? ma 


Substituting this value, W, becomes: 


aS eh Pe ¥.— ¥, 
W,=m J. T (1—a)(z,—y,) 





Le(l —_ x,) L 142, 
Pape ty” |e 
T,—T 
+m, — a. [Lex, +Li(1—z, )] 


Hence, the total work expended in the whole system is 


: : “.0T,—T d(LM) 
W,—W =f; T dy dy 
[ig d(LM) j 
we T dy a 
Pa 
_ i r, [Lev, + La(1_—-z2,)] M, 
while the net amount of heat removed from the col- 
umn is 
f °d(LM) j *d(LM) , 
1 dy ted 6 dy °" 


aa [Lexv, + La(1—z,) |M, 


Now, since the heat taken from the fluids in the 
upper part of the column is equal to that added in the 
lower part, the latter expression must vanish while the 
expression for total work expended should be equal to 
the theoretic minimal work of separation, W», since all 
transformations in the system, including those in the 
interchangers, have been made reversible. Hence we 
have the two equations: 


M) ] 
Cea ay +6 tM) ay 


— Pai +L,A1—z2,)] M,= 
and 


» abe *2d(LM) 
Ts ies ay + i: “Tdy 


[Lee, + Lail—z,)]M.) _ py 
ms T. : m 


d(LM) 


Substituting the above values of dy and M, these 


expressions become: 


t,—¥, ~o dy “odi 
[Lea — uv) J. Gang + baa, J, | 


1— y 
—% dy “i2 dy 
— Matted (I—y)* + Lyaz, | ia 
Le -LsaQl—z2,)]—090 
nd 
2,— %, "o dy 


_%—Y, tn) ahi y ! rE orl 
yaar ess a) P ail a tt m, J , YT 


_ (y, —¥,) (Lew, + La —2,) J 


T =e 





where bs 


K ‘= Wa (x, —y¥y,) 


maT s 
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Integrating the first equation, we obtain: 


t— ¥, ( _Lp Laa 
pee gh Eocene 
— 2 —®, | Lr 1—z, L,ax, 
1—a l1—y, 1—y», YY, 
— [Laex, + La(1 —z,) |] = 0 
But since 
v, -Z 
1—y TT ol 
FF. &, + §— & 
yo a 
and 
9S ian 
= aes. 4 ims 
1—y, : 2 
Hence: 
S, -= Ff. Lr _ Lia 
1—a (eos . =) 
az,— y, (ax, + 1—=z.) Li L 
ssguepeuancan Woe -eeanmeeees 7 +4) 
l1—a 1— y, Y, 


— (Ler, + La(l1—z2,)| =0 


which is identically true—i.e., the method may be em- 
ployed whatever be the composition, y,, of the mixture 
treated or whatever be the compositions y, and 2, of 
the separated products. 

The second equation, giving the work of separation, 


is: 


FEE [eva —w fatty + tae S78] 
— o—% | Eel —a, f, a 59 + Lian, J “* 
_ (vy, —#) (Lex, + L141 —2,) | 

T, 
In this equation T may be regarded as a function of 
T,, T.,, y, a, K, La, Le, which has the property that T 


K 


T, when y 0, and T T, when y 1. 

This relation may be expressed in the symbolic form 
T —T ; , 
— T = f(y, T,, T,,a, K, La, Lr) 


where f is a function such that when y 0 its value 
is zero, and when y — 1 its value is x. Assume, for 
ba 


example, that the form of the function is = where 


b is a constant whose values depends upon those of 
T,,T,,a,K,Ls,Ly. If this were the relation between 
y and 7, we should have the equation: 


T—T,_ by 

7T,.—T 1-—y 
The value of 7 from this equation being then sub- 
stituted in the second integral equation, y would be 
the only variable therein contained, and said equation 
would become integrable, the result after integ~ation 
being an equation to determine the value of the con- 
stant b in terms of T,, T,, a, K, La, Ly. The value of T 
as determined by the relation assumed between T and 
y is 

bT.y + T,(1— y) 

-  by+1—y 
If this value be substituted in the integral equation un- 
der discussion, it becomes: 


T= 


in gw nas 


I ST epee oe ree 


Pson 


PM idtead ek 0 
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(by + 1—y)dy 
(1—y)*[oTy + T,A—y)] 


*o (by+1—y)dy } 


— I (° 
pag ee i—w) J, 


+ Laay, J, y [oT y+ T1—y)] 


¥.—Y, | A, by + 1—y)dy 
~"i—e {batt —a) J (—y) oT y +7,A—y)] 
:  (by+1—y)dy | 
+ Laas, f y [oT y -Td—y) if 
_ (y— ¥,) (Law, + Lal — 2,)] _—K 
T. = 
In the first integral, let: 
by+i1—y A 
(l—y)*[oTy+ TA—y)] "a—psy* 
B C 


i—y ' bTy+T.—y») 

Clearing of fractions and equating like powers of y 

on both sides of the equation, we obtain the three 
following equations to determine A, B and C. 


AT, + BT, +C=1 
AbT, — AT, + BbT, — 2BT, — 2C = b—1 
— BbT,+ BT,+C=0 
from which 


Tr, 
7. io a 
om bT, 
r—T)Or —T) 
c oT; 


Thus the first integral reduces bs 


L,(z,— y,) A— y,) Su 
l1—a ‘a 


T,—T, dy 
+ oT? ih 1— y + 
=F )0h 2) f+ | 
bT, TES ACT 
Integrating and simplifying, this becomes: 
Ly(2,-— y,) A—y,) ¥.— ¥, 
l—a a eae 
T,—T, 1— ‘ —T, bT yy, + T,1— ¥) 
+ bT,’ log, i +f oT. 2 log, bT.y, + Ta Pe a y,) 
In like manner a third integral reduces to 
_ Laly,—y,) A—2,) ¥,— ¥. 
T 


1—a ~l—y,) Aa— y,) 
3,-— 4, 1—y, , T7,—T,, . oTy,+T,a—y,)1 
+ OT? loge 7 — yy + OTF? logeory + Td—y)| 
In the second integral, let 
by +1—y _A B C 


yfbyT,+ A—y)T) ¥ v y + byT, + (1— y)T, 
Clearing of fractions and equating like powers of 
y as before, we obtain 


1 
A = 
T, 
T—f 
B=—b “Fs 
___ b(T,—T,) (6T, —T,) 
C= T? 


Thus, the second integral reduces to: 


L,ay,(2,— y,) ie SS a) 
T ny 1 y 


l1—a 
b(T, —T,)(bT,—T.) — 
+ T° J: Ty+T,A—y) 
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Integrating and simplifying, this becomes: 
Laay, (x, — "7 (3 RY) ,7,—7, Yo 
l—a_ (|T.\y a) . oy log. WY 
4. OO EU toe breed 
a5 8 oTy, +7, —y,) 
In like manner the fourth integral reduces to: 


~ "402 (=) | (2 - ) T.—T Ys 
0 anil b = . 1 ] ™ 
l—a T:\Yo — 8 Yo 
b(T,—T,) bT.y, + | 
ps Be ory tT dy) 
Now let us assume that the products m, and M, are 
the pure components completely separated; then x, = 1, 
and y, = 0. Substituting these values in the above 
integrated expressions, and remembering that when z, 
= Y, = 1, 





1 — x, — 
l—y, % 
the equation for the separation work becomes: 


L ‘ T,—T, 


log. bT.y, 4 T,( Sages ad 


_ Ley, Oe ie i T, , 1— y, 
i on @ T,1—  y,) bT, og. 1— y, 
Laay, 1 —y,)[ 1 7,—f, v1; 
+ l—a E> oe as log. 4 
_Laey, [1—y, 7,—f, 
(1 _— a)T, Y, + . i 
bTy, 
loge bTy, + T,1— y, | 
Ley, a 
-7 = K 
Evaluating for the limits as y, = 0, x, = 1, 
Lay, Le se y,) T, amy T, 
(1—a)T, + l1—a bT; log. 
bTy, + T.A—y,) _ Lpay, _— Laay, b 
T,i—y,) (l1—a)T, l1—a 
T.— bTy, ee. Luy, —_ 
T: SesrytTda—y) TT, —~* 
or 
La(l -— y,) bT.y, — T,1 — y,) 
oT? |e  TG—y,) 
4 Laaby, 10, bTy,+T, (1—y,) _—a)K 
hy oT. J. T,—T 


Although we have assumed the functional! relation 
between y and T in the above calculations, the result 
exhibits the limitations which any functional relation 
between T and y must possess for a mixture having 
the properties we have assumed. 

Table I shows the values obtained for x, y and T 
by Baly (loc. cit.) for mixtures of oxygen and nitrogen 
with the corresponding computed values of a and D. 
The table shows that 6b is fairly constant for all values 
of y, while a increases somewhat with increasing 
values of y. 

Taking as an average value, b = 1.58, we shall calcu- 
late a from the equation last written. In this equation: 

Wm 
k= Tama 





where 


<. 2 
=PVy, loze : + (1—y) loge 7— | 
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TABLE I 
7] z T—T; 
T y . —— a —s b 
I-y I—z le-—l 
77.54 0 0 0 0 0 0 
78.9 2.18 8.10 0.02228 0.0881 0.0355 0.2528 1.590 
78.5 4.38 15.25 0.04580 0.1800 0.0757 0.2543 1.650 
79.0 6.80 21.60 0.0730 0.2755 0.1221 0.2650 1.673 
79.5 9.33 27.67 0.1029 0.3824 0.1710 0.2690 1.660 
80.0 12.00 33.35 0.1364 0.5005 0.2242 0.2725 1.645 
80.5 14.78 38.53 0.1734 0.6270 0.2830 0.2765 1.632 
81.0 17.66 43.38 0.2146 0.7660 0.3476 0.2800 1.620 
81.5 21.22 47.92 0.2683 0.9205 0.4185 0.2910 1.570 
82.0 23.60 52.17 0.3090 1.091 0.4980 0.2830 1.610 
82.5 26.73 55.94 0.3646 1.269 0.5862 0.2895 1.634 
83.0 29.95 59.55 0.4274 1.471 0.6860 0.2900 1.606 
83.5 33.35 62.93 0.5002 1.696 0.7990 0.295 1.596 
84.0 36.86 66.20 0.5840 1.957 0.9285 0.298 1.590 
84.5 40.45 69.31 0.6795 2.257 1.076 0.300 1.585 
85.0 44.25 72.27 0.7940 2.605 1.251 0.3045 1.576 
85.5 48.17 75.10 0.9290 3.015 1.457 0.308 1.568 
86.0 52.19 77.80 1.090 3.500 1.705 0.3115 1.564 
86.5 56.30 80.44 1.288 4.110 2.007 0.313.—-1..557 
87.0 60.53 82.95 1.533 4.863 2.388 0.315 1.557 
87.5 64.85 85.31 1.845 5.810 2.874 0.317 1.557 
88.0 69.58 87.70 2.275 7.060 3.534 0.322 1.555 
88.5 74.37 89.82 2.890 8.825 4.455 0.324 1.540 
89.0 79.45 91.98 3.866 11.46 5.845 0.337 1.510 
89.5 84.55 94.09 5.470 15.91 8.190 0.344 1.497 
90.0 89.80 96.15 8.80 19.82 12.98 0.444 1.476 
90.5 95.10 98.16 19.40 53. 30 28.17 0.364 1.450 
90.96 100.00 100.00 F 
. ‘ 1 
Now assume as a particular case y, = 5, then the 
work equation becomes: 
Le lo bT,+T, Laab 
bT, ge T, Zz. 
bT, + T, 2(1—a)PV log2 
log, 2 2: — = - 
bT, (T,— T,)maT a 
Taking V — 1 c.c., and assuming that 
La = 47.85 
Le = 51.2 
P = 1 atmosphere 
T4 = 273.13 


then m4T,4 = 0.00134 « 273.13 — 0.366, and 
2PV log-2 _ 
(T,—T,)maTs 
2X 76 X 13.59 & 981 & 0.6931 
13.42 0.00134 273.13 « 4.184 « 10° 
= 0.00682 
Substituting these values and solving for a, we 
obtain: 
a = 0.222 
Bearing in mind the several assumptions which we 
have made in regard to the properties of the mixture 
considered in the above theory which are not exactly 
true for oxygen and nitrogen, and considering also the 
probable inaccuracies, particularly of temperature 
measurement in Baly’s experimental work, the above 
result may be regarded as very satisfactory. 
Employing this value of a, and taking y — 20.8, we 
find for the composition x of the liquid having phase 
equilibrium with air, 
x = 0.542 
This result thus seems to support the probability, 
already suspected as a result of experimental work 
performed under the direction of Dr. Harvey N. Davis 
at Harvard University, that Baly’s values of co-existing 
phase compositions are somewhat too close together. 


SUMMARY 


The purpose in undertaking the foregoing calculation 
was, first of all, to determine whether processes of 
low-temperature separations of mixed gases involving 
liquefaction and rectification may; ideally be carried out 
In a reversible manner—i.e., in such a way that the 
minimal expenditure of work necessary to accomplish 
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the result by such methods is equal to the theoretical 
minimal work of separation by means of the ideal 


device of semi-permeable pistons. While the calculation 


as actually performed is based upon one or two sim- 
plifying assumptions in regard to the properties of the 
mixture treated, the result is such as to show clearly 
that rectification can actually be accomplished in a man- 
ner approaching thermodynamic reversibility and in- 
dicates the main features that must characterize such 
a process under these conditions, even though the mix- 
ture treated does not possess the simple properties as- 
sumed for the one studied above. 

The value of considerations of reversibility in any 
process wherein economy of energy expenditure is de- 
sirable can scarcely be overestimated. In the develop- 
ment or improvement of any process, the engineer 
should constantly bear in mind that perfect efficiency 
is attained when and only when the various transforma- 
tions, compressions, expansions, heat transfers or what 
not are perfectly reversible. When these conditions 
are not met to the highest possible degree, we may be 
certain that we have attained the highest possible 
thermodynamic efficiency. We must remember, how- 
ever, that in order for rectification to be accomplished, 
irreversible conditions between the liquid and vapor 
in contact at all levels in the rectifier is necessary to 
a degree and that the more nearly we approach reversi- 
bility in this respect the slower will be the rectifica- 
tion. A similar statement, of course, may be made 
in regard to all thermodynamic transformations—these 
transformations are possible only by reason of the ex- 
istence of irreversible conditions of one kind or andther. 
This being the case, true economy in any process should 
be sought by endeavoring so to adjust the various irre- 
versibilities therein in such a manner that the sum total 
of the available energy dissipated by reason of these irre- 
versibilities is a minimum, these adjustments being 
carried to the point where further economy of available 
energy would be neutralized by increased cost of equip- 
ment and of operation of the apparatus necessary to 
accomplish that economy. 


———— 


British Gas Statistics 


The Gas Journal (London) summarizes the latest 
statistics regarding the British gas industry in its issue 
of Jan. 31, 1923. The totals given in this summary are 
for Great Britain—England, Scotland, and Wales. The 
bulk of the sales are coal gas or water gas, but the 
small amount of “Other Gas” included relates to plants 
making semi-water gas, carburetted hydrogen, producer 
gas, peat gas, gasoline gas or acetylene gas used in 
city distribution systems. The quantities of coal gas 
recorded include some coke-oven gas produced for dis- 
tribution either alone or mixed with other kinds of 
gas. 





1921 1920 
No. of companies. . . 797 7°8 
Materials Used: 
Coal carbonized (tons) 15,775,696 17,566,316 
Coke for water gas : er ; 1,254,122 ... : 
|. a ; ‘ pe 51,731,492 
Gas Made: 
Coal gas (M.cu.ft.)... ; 194,518,147 214,703,118 
Water gas (M.cu.ft.) ge auas 49,894,716 36,932,530 
Other gas (M.cu.ft.).... see Pebss 4,606, 869 5,342,096 
Ee 249,019,732 256,977,744 
Coke and Byproducts Made: 
Coke and breeze (tons). . “J : 10,404,702 
re a ee ; : le 
Ammonium sulphate (tons)... : PS ah RE 
No of Customers: 
Prepayment........... : . vias 4,071,220 4,030,647 
SLA. ship cad aon’ ; : : 3,488,090 3,417,685 
Length of mains (miles)........ i ' ae 39,547} 38,847 
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Utilizing Rubber Latex in 
Paper Making 


The use of rubber latex for manu- 
facturing purposes is rapidly gaining 
recognition. The practical effect of its 
application in industry will result in 
the further co-ordination of the rubber 
and other industries, according to a 
writer in the India Rubber World for 
February. The first successful applica- 
tion of rubber latex relates to the 
improvement of paper as regards 
strength. Two methods have been fol- 
lowed in utilizing rubber latex for 
paper making—viz., the beater method 
and a new method known as top sizing. 
The former method, patented by Fred- 
erick Kaye, is fairly well known. It 
consists of adding the rubber latex, well 
diluted, to the beater pulp. The amount 
of latex varies with the quality of the 
fiber. Experiments with partly beaten 
fiber made into hand sheets with and 
without latex indicate that the bursting 
strain and folding number of the latex 
paper were much above those of paper 
made under exactly similar conditions 
without latex. 

Unfortunately, however, American 
paper manufacturers have not met 
with great sucess in the use of latex 
with the beater method. The element 
of uncertainty in this difficult method 
has led to the discovery of a simpler 
and surer process. This is known as 
the “top sizing method,” and consists 
of top sizing with latex, containing a 


minimum of 30 per cent pure rubber. 
After the paper has been immersed in 
a top sizing mixture of latex and casein, 
it is run between rolls to squeeze out 
the excess liquid and to insure an even 
distribution on the surface. The paper 
is then dried on moderately heated rolls. 
The latex-casein mixture consists of 75 
per cent latex and 25 per cent water- 
soluble casein, calculated on a basis of 
dry rubber and casein, diluted with 
equal volumes of water. After dipping 
and drying, or partial drying, the paper 
may be subjected to a dilute formal- 
dehyde bath, which tends to increase 
the water resistance. The top sizing 
process is also applicable in making 
paper for wrapping, insulating, oil- 
and water-resistant purposes. Experi- 
ments have already been made with 
kraft paper and the favorable results 
indicate quite clearly the value to the 
industry of such a process. 


Rotary Kiln Lime Burning 


Epitor’s Nore:—tThis is an abstract 
of an informal talk before the National 
Lime Association in June, 1922. Ro- 
tary kiln operation in the lime industry 
is likely to be a significant factor in the 
future and the author’s wide experience 
gives to these remarks a considerable 
prestige. It is published in the Pro- 
ceedings of the National Lime Associa- 
tion. 

From the cement manufacturer many 
data have been obtained on physical 
problems such as structural strength of 





More than fifty industrial, technical 
or scientific periodicals and trade 
papers are reviewed regularly by the 
staff of Chem. & Met The articles 
listed below have been selected from 
these publications because they rep- 
resent the most conspicuous themes in 
contemporary literature, and conse- 
quently should be of considerable inter- 
est to our readers. Those that are of 
unusual interest will be published later 
in abstract in this department; but 
since it is frequently impossibk 
pare 1 satisfactory abstract 
irticle, this list will enable our 
to keep abreast of current literature 
ind direct their reading to advantage 
The magazines reviewed have all been 
received within a fortnight of our pub 
lication date 


(JAS COMPOSITION BY CALCULATION 
M. L Abbott Gas Awge-Record, Feb 
1923, pp. 141-143 


GAS-FIRED STEAM BoILer CaLcuLa- 
rIONS J P. Leinroth Gas Loe- 
Record, Feb. 19, 1923, pp. 169-172 


EUROPEAN DISTILLATION oF Coal 
aR R. Furness Gas Age-Record, 
Feb. 10, 1923, pp. 175-177 


Bypropuct OVEN HEAT BALANCE 
Db. S. Chamberlain and E. W. McGov- 
ern Gas Age-Record, Feb. 17. 1923. 
pp. 199-202 


REMOVAL OF NAPHTHALENE FROM 
Gas W. H. Fulweilet Paper read 
it annual meeting of New England 





Important Articles in Current Literature 


Association of Gas Engineers Feb. 
14 and 15, 1923, at Boston, Mass. 

BARYTES: OCCURRENCE, MINING AND 
Uses. R. B. Ladoo. Eng. and Mining 
Jour.-Press, Feb. 17, 1923, pp. 319-320. 

DISTILLATION OF OIL SHALES IN 
Spain. E. A. Ritter. Eng. and Mining 
Jour.-Press, Feb. 17, 1923, p. 326 

THE GROWING CHEMICAL INDUSTRY 
oF PALESTINE. R. P. Spielmann. Chem. 
Age. (London), Feb. 3, 1923, pp. 114- 
116. 

PROPERTIES OF WoOoD IN PAPER MAK- 
Inc. B. Johnsen and H. N. Lee. Paper, 
Jan. 31, 1923, pp. 11-14. 

PAPER SIZING AND COLLoIDs. Rudolph 
Lorenz Wochenblatt fiir Papierfab- 
rikation, vol. 53, p. 4542 (1922). 

SUPERPHOSPHATE HANDLING EQu'IpPp- 
MENT Kai Warming. Chim. et Ind., 
January, 1923, pp. 43-44. 

PRODUCTION OF AMMONIUM SULPHATE 
IN GaS PLANTS. A. Grebel. Chim. et 
Ind., January, 1923, pp. 26-42. 

CHEMICAL ACHIEVEMENTS OF PASTEUR. 
G. Bertrand. Chim. et Ind., January, 
1923, pp. 1-161. 

AN ATTEMPT TO CHEAPEN THE PrRo- 
DUCTION OF ZIRCONIUM DIoxIDE. J. W 
Bain and George E. Gollop. Cana- 
dian Chem. & Met., February, 1923, 
pp. 35-8. 

THe BUSINESS OF BUYING LABORA- 
TORY EQUIPMENT. James H. Wilson, 
Canadian Chem. & Met., February, 
1923, pp. 39-40. 
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kilns, dry burning, feeding devices, etc., 
but many new problems were en- 
countered. Progress has been slow be- 
cause there is only one unit with which 
to experiment and deviations from 
practice which gives fairly good results 
are consequently conservative. 


FUEL 


Kilns may be fired with either pro- 
ducer gas or pulverized coal and al- 
though the author’s experience has been 
only with producer gas, he believes pul- 
verized coal will work excellently and 
intends to install a unit. Mechanical 
gas producers give a much more even 
gas and have made possible an increase 
in production from 90 tons per day to 
110 tons per day with a lime-coal ratio 
of over 3. (This is on a 634 ft. inside 
diameter by 150 ft. long kiln.) 


SIZE OF STONE 


Material is sized through a 1}-in. 
screen and retained on a §-in. mesh. 
Experience seems to indicate that the 
kilns like small stone, but there is a 
practical limit to the sizing. Consider 
able difference of opinion exists as to 
whether the fines or coarse particles are 
more difficult to burn. The author’s ex- 
perience indicates that operating condi- 
tions will determine this. The fines will 
ride in the center of the kiln if it is 
overloaded, whereas in a thinner load 
with rapid passage of material the 
larger pieces are apt to have an un- 
burned core. The latter case is more 
frequently met in practice. 


KILN LOADING AND SPEED 


A definite ratio between kiln loading 
and speed should be maintained. The 
depth of the load should be kept con- 
stant and the rate of burning controlled 
by variation in kiln speed. An increase 
in heat is apt to be dangerous because 
of the danger of fluxing and sticking of 
the charge especially with dolomitic 
lime. An additional control is exercised 
by changing the angularity of the 
wheels under the cod] end, which con- 
trols the travel in the kiln. The author 
believes that 4 in. per foot is the best 
inclination, though he uses ? in. Greater 
speed can be obtained at a smaller 
angle. Heat recovery is out of the ques- 
tion on a single unit. With two units 
the investment might pay. 

Dusting in the limekiln is very diffi- 
cult to control and very essential to 
control, for dusting effectively damps 
the burning flame. The control must 
be exercised at the discharge end, for 
at the charging end the rock is non- 
pulverent. : 

In order to recover some heat from 
the lime it is usually run through 
rotary cooler. The best design of this ap- 
paratus is in inserting quadrant parti 
tion plates. This divides the charge into 
four units and cuts down the dusting 
Z-bars are worse than useless, as they 
pick up the lime and drop it through 
the air. This makes dusting a great 
nuisance. 

The rotary kiln has very hig’ 
capacity and an interchange of ideas 
will doubtless lead to a great improve- 
ment in efficiency of operation. 
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Determination of Naphthalene in Gas 
—W. H. Fulweiler has assigned to the 
U.G.I. Contracting Co. his patent for 
quantitative determination of naphtha- 
lene in illuminating gas. In the prac- 
tice of the invention the naphthalene 
content of the gas is converted into 
naphthalene picrate by passing a known 
quantity of gas through a standard so- 
lution of picric acid, thereby increasing 
the electric resistance of the solution. 
The value of the electric resistances of 
the treated and of the standard solu- 
tions are then compared, thereby esti- 
mating quantitatively the naphthalene 
content of the gas. (1,443,330. Jan. 
23, 1923.) 


Artificial Fuel—Christian I. Gillstrap 
has devised the process of forming an 
artificial fuel of ground lignitic mate- 
rial, ground clay, ground commercial 
coke and a tar binder which is processed 
by coking the mixture at 500 to 1,000 
deg. C. His patent also covers the 
product which is defined as “an artificial 
fuel consisting of a mixture of 2,000 
parts of crushed lignitic material, 20 
parts of coal tar, 100 parts of ground 
clay, and 40 parts of ground commercial 
coke mixed together and heated to effect 
coking.” (1,443,359. Jan. 30, 1923.) 


Process of Making Coke Briquets— 
W. E. Davies, of London, England, is 
granted a patent on a special process 
of coke-briquet making which is in- 
tended to meet the difficulty which he 
describes as “the tendency for the 
briquet to suffer disruption so that no 
practical coke is produced.” He de- 
scribes the process as follows: “A 
process of making coke in briquetted 
form*which consists in first mixing the 
coal or reinforcing its pre-existent nat- 
ural binding material with up'to 10 per 
cent of its weight of a resinous binder, 
then compressing the coal to form 
briquets which are perforated, bored 
vr the like to increase their surface, and 
then carbonizing or partly gasifying the 
briquets under a pressure maintained 
below that of the atmosphere, substan- 
tially as described.” (1,443,618. Jan. 
30, 1923.) 





Crusher—Milton F. Williams has 
patented and assigned to the Williams 
Patent Crusher & Pulverizer Co. a new 
form of crusher. There are two new 
and interesting features to this 
crusher, which follows in general the 
familiar rotary hammermill type. The 
first is a breaker plate which may be 
adjusted toward or away from the 
hammer circle to suit the degree of 
fineness of the material being crushed. 
The second is an adjustable bottom to 
the crusher feed-hopper, by means of 


which the rate of feeding can be varied 
at will, or changed to suit the angle of 
repose of various substances which 
might be crushed. (1,439,781. Dec. 
26, 1922.) 


Nickel Alloy — This invention com- 
prises the addition to the customary 
Monel metal alloy of an excess of 
aluminum over that usually employed, 
so that the total amount of aluminum 
shall constitute from 8 to 10 per cent 
of the total contents of the alloy. 

It is claimed that with this amount 
of aluminum the metal becomes so 
hard that it cannot be cut with a hack- 
saw or filed, and if an attempt to file 
it is made, it turns the teeth of the 
file. On the other hand, the metal, 
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while so hard, is tough and extremely 
resistant to shock, which makes it of 
value in construction. It also retains 
the ability of standard Monel metal 
to resist corrosion. Tests have shown 
that an addition of aluminum in per- 
centages in excess of 17 per cent pro- 
duces a brittle alioy. (1,439,865. Leon 
Cammen, assignor to the International 
Nickel Co. Dec. 26, 1922.) 


Method of Producing Fine Powders 
—W. K. Lewis, of Newton, Mass., has 
assigned to the Goodyear Tire & Rub- 
ber Co. a patent for production of fine 
powders. In the case of zinc oxide, for 
example, if zinc vapors are led into 
diffusion or oxidizing chamber directly 
from retorts and burned with air, one 
would imagine that a very fine degree 
of subdivision would be obtained. As 
the particles agglomerate to large de- 
gree, this is not the case. The author 
prevents this agglomeration by adding 
a diluting gas, in this case carbon di- 
oxide. The particles thus do not have 
an opportunity to form aggregates at 
the high temperature of crystallization. 
(1,442,285. Jan. 16, 1923.) 








The following numbers have been 
selected from the latest available issue of 
the Official Gazette of the United States 
Patent Office because they appear to 
have pertinent interest for Chem. & Met. 
readers. They will be studied later by 
Chem. & Met.’s staff and those which, in 


American Patents Issued Feb. 13, 1923 


our judgment, are most worthy will be 
published in abstract. It is recognized 
that we cannot always anticipate our 
readers’ interests and accordingly this 
advance list is published for the benefit 
of those who may not care to await our 
judgment and synopsis. 





1,444,773—Soap Flaker and Distribu- 
tor. Walter C. Bellows, Montreal, Que., 
Canada, assignor to Arthur Finestone, 
Montreal. 

1,444 802 — Chemical Compound Iso- 
propylallylbarbituric Acid. Ernst Preis- 
werk, Basel, Switzerland, assignor to the 
Hoffmann-La Roche Chemical Works, 
New York. 

1,444,833 — Apparatus for Obtaining 
Potash From Distillery Waste by Burn- 
ing the Same. Carl Haner, Jr., Balti- 
more, Md., assignor to U. S. Industrial 
Alcohol Co. 

1,444,844—Making’ Emulsions. Karl 
P. McElroy, Washington, D. C., assignor 
to Robeson Process Co., New York. 

1,444,865—Process for Treating Rub- 
ber and Products Obtained Thereby. 
Charles E. Bradley, Montclair, and Sid- 
ney M. Caldwell, Leonia, N. J., assignors 
to the Naugatuck Chemicai Co., Connec- 
ticut. 

1,444,887—Method of Producing Pure 
Iron by Electrolysis. August Schwiete, 
assignor to the firm Chemische Fabrik 
Griesheim-Elektron, 
Main, Germany. 

1,444,891—-Method for Making <Acid- 
Proof Alloys. Richard Walter, Dussel- 
dorf, Germany. 

1,444,956 — Method of Sizing Paper. 
Judson A. De Cew, New York, N. Y., 
assignor to Process Engineers, Inc. 

1,444,989—Process of Obtaining So- 
dium Dekaborate from Boronatrocalcite. 
Wilhelm Voss, assignor to- Schott & Gen, 
Jena, Germany. 

Cr ae for the Electrical 
Separation of Suspended Material From 
Gases. Evald Anderson, Berkeley, Calif., 
assignor to International Precipitation 
Co., Los Angeles, Calif. 

1,445,004—Method of and Apparatus 
for Solidifying Materials. Edwin Cowles, 
Auburndale, Mass., assignor to the Elec- 
tric Smelting & Aluminum Co., Inc., 
Lockport, N. Y. 

1,445,082—Method of Manufacturin 
Anhydrous Metallic Chlorides. Bernar 
Howard Jacobson, Charleston, W. Va., 
assignor to E. C. Klipstein & Sons Co., 
New York. 


Frankfort-on-the- 


1,445,162—-Apparatus for Converting 
Formates Into Oxalates. Herman W. 
Paulus, Richmond Hill, N. Y., assignor 
to Royal Baking Powder Co. 

1,445,167—Process for the Manufac- 
ture of Phosphate Manures. Hermann 
Plauson, Hamburg, Germany. 

1,445,168—Process for the Manufac- 
turing of Vinyl Halides. Hermann Plau- 
son, Hamburg, Germany. 

1,445,303—Method of and Means for 
Producing Pure Liquid Hydrocyanic 
at William G. Dingle, Los Angeles, 
Calif. 

1,445,329—Method of Effecting Solu- 
tion of Substances and Removing Coat- 
ings From Bodies. Victor Lenher, Madi- 
son, Wis. 

1,445,331—-Compound of Mon-Azo Dye- 
stuffs and Lakes Derivable Therefrom. 
Arthur Linz, New York, N. Y., assignor 
to the Chemical Foundation, Inc. 

1,445,366—Method of Producing Zinc 
Oxide. Earl P. Stevenson, Cambridge, 
Mass., assignor to Arthur D, Little, Inc., 
Cambridge, Mass. 

1,445,378—Ammonia Dynamite. Ciif- 
ford A. Woodbury, Media, Pa., assignor 
to E. I. du Pont de Nemours & Co., 
Wilmington, Del. 

1,445,382—Manufacture of Acetose. 
Joe Olgierd Zdanowich, London, England. 

1,445,387—Coated Paper and Substance 
for Coating the Same. Henry N. Case, 
Oak Park, IIL, assignor to Sears, Roe- 
buck & Co., Chicago. 

1,455,433 —-Apparatus for Treating 
Hydrocarbons. Stephen Louis Gartlan, 
Toronto, Ont., Canada, assignor of fifty- 
five one-hundredths to Albert Edward 
Gooderham, Toronto. 

1,445,495—Process for Rendering Chlo- 
rides of Ketones Soluble by Means of 
Alkalis. Antoine Regnouf De Vains, 
Miribel, Ain, France. 

1,445,544—Process for the Manufac- 
ture of Crotonic Acid From Crotonalde- 
hyde. Theodor Odinga, Basel, Switzer- 
land, assignor to  Elektrizititswerk, 
Lonza, Gampel, Switzerland. 

1 445,603—-Treatment of Sulphite Cel- 
lulose Liquors. Jacob S. Robeson, Pen- 
nington, N. J., assignor to J. S. Robeson, 
Inc., Wilmington, Del. 











Complete specifications of any United 
States patent may be obtained by re- 





mitting 10c. to the Commissioner of 
Patents, Washington, D. C. 
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Proposed Dye Tariff Rules 


Tentative Draft for Import Regulations for Dyes Issued as Basis 
for Criticism—Treasury Department Desires All Sug- 
gestions for Changes Prior to March 1 


N accordance with paragraphs 27 

and 28 of the new tariff act, the 
Treasury Department has issued a pre- 
liminary draft of regulations for the 
entry and appraisement of dyes and 
coal-tar products. This is to serve as 
a basis for criticism by importers, 
manufacturers and others interested; 
and suggestions for changes to be em- 
bodied in the final draft will be received 
up to March 1. 

The tentative draft follows: 


Taking Samples Prior to Entry. An 
importer may be permitted under 
proper supervision to take samples 
prior to entry of articles dutiable un- 
der paragraphs 27 and 28, and apprais- 
ing officers may take samples of such 
articles when deemed necessary. 

Information Required Prior to Entry 
or Appraisement. An importer shall 
furnish to the appraising officer prior 
to entry or prior to appraisement such 
information as such officer may request. 

Determination of Similar Competitive 
Articles. A domestic article shall be 
considered a similar competitive article 
as compared with an imported article 
if, in the use or uses which constitute a 
major portion of the quantity of the im- 
ported article consumed in the United 
States, said domestic article accom- 
plishes results substantially equal to 
those accomplished by the imported 
article when used in substantially the 
same manner. 

A domestic article, which is not 
freely offered for sale but the predom- 
inant use of which is for the manufac- 
ture of another similar competitive do- 
mestic article, shall be considered a 
similar competitive article as compared 
with an imported article which is or 
may be used for the same purpose as 
the domestic article. 


Lists of Competitive and Non-Com- 
petitive Articles. The United States 
appraisor of merchandise at New York 
shall issue at once a list of articles 
which he deems competitive and non- 
competitive, respectively, and _ shall 
from time to time add articles thereto 
or remove articles therefrom, as inves- 
tigation and experience shall justify. 
Such lists shall be advisory only. The 
appraiser shall furnish copies of such 
list and amendments thereof to the 


Customs Information Exchange for cir- 
cularization to other appraising officers 
and shall furnish copies thereof to the 
public upon request. Appraising officers 
shall not furnish any information re- 
garding the American selling price or 
the United States value of any article 
named in such lists, but may upon re- 
quest furnish importers with the names 
and addresses of all the known domes- 
tic manufacturers of or dealers in any 
such articles. 

Entry of Articles on the Competitive 
or the Non-Competitive List. In enter- 
ing articles named on such lists import- 
ers must state the value thereof, 
bearing in mind the provision in section 
489 of the tariff act of 1922 that 
“Duties shall not, however, be assessed 
upon an amount less than the entered 
value” with the exception specified in 
the rest of this section of the act. 

Entry of Articles on Neither the 
Competitive Nor the Non-Competitive 
List. When an article offered for entry 
is not named on either the competitive 
or the non-competitive list, the ap- 
praiser shall proceed immediately to 
determine to which list the article be- 
longs, pending which determination the 
importer may withhold formal entry. 
The appraiser shall inform the 
importer of his determination of the 
question, but shall not furnish the 
importer with any advice regarding the 
value of the merchandise, though the 
appraiser may upon request “furnish 
the importer with the names and ad- 
dresses of all the known domestic 
manufacturers of or dealers in any 
such articles. 

Difference in Strength of Imported 
and Domestic Articles. When an 
imported article is of substantially 
different strength from a domestic 
product which is deemed a similar com- 
petitive article, the value of the 
imported article shall be adjusted in 
relation to the selling price of the 
domestic product in accordance with the 
proportion which the strength of the 
imported articles bear to that of the 
domestic. 

Similar Competitive Domestic Ar- 
ticles Which Are Not Freely Offered 
for Sale in the United States in the 
Same Condition as the Foreign Article 
When Imported. When a similar com- 


Sand-Lime Brick Association 
Holds Annual Meeting 


‘The Sand-Lime Brick Association 
held its nineteenth annual convention at 
Grand Rapids, Mich., on Feb. 8 and 9, 
1923. The meeting was very well at- 
tended, and the general tone was ex- 
tremely optimistic. Almost every mem- 
ber reported difficulty in making enough 
brick to meet the demand—a situation 
very unusual for this time of year. 
They are facing the opening of the 
spring building season with no stock on 
hand. 

The program contained many inter- 
esting papers, dealing with technical 
problems, equipment, labor and trans- 
portation. Among the papers were 
some of particular interest; as Robert 
Marshall on “Influence of Lime in Ce- 
ment Mortar,” I. G. Toepfer on “Use of 
a Rod Grinding and Mixing Mill,” “High 
Labor Turnover,” by J. M. Zander, and 
“Common Labor Shortage,” by W. H. 
Crume. An inspection was made of 
the plant of the Grande Brick Co. 

The officers elected for the coming 
year were: President, J. Morley Zander, 
Saginaw, Mich.; vice-president, H. W. 
Terry, Toronto, Canada; secretary, J. S. 
Palmer, Sebewaing, Mich.; treasurer, 
Allen G. Walton, Hummelstown, Pa.; 
executive committee: Frank Waterman, 
Toronto, Canada; Irvin G. Toepfer, Mil- 
waukee, Wis.; H. S. North, New Bruns- 
wick, N. J.; W. H. Crume, Dayton, Ohio; 
W. J. Carmichael, Willoughby, Ohio. 





petitive article manufactured or pro- 
duced in the United States ig not 
freely offered for sale in the United 
States in the same condition as the for- 
eign article when imported, the ad 
valorem rate on the latter shall, never- 
theless, be based on the American sell- 
ing price of the former, but such selling 
price shall be the price that the 
manufacturer, producer or owner would 
have received in a bona fide sale, or was 
willing to receive for such merchandise 
when sold in the usual course of trade 
and in the usual wholesale quantities, 
at the time of exportation of the im- 
ported article. In ascertaining the price 
that the manufacturer, producer or 
owner would have received, the ap- 
praiser shall use all reasonable ways 
and means in his power, which, in the 
opinion of the department, may prop- 
erly include consideration of the cost 
of production, the relation of the article 
to any completed article of which it 
forms a part, or the selling price of 
similar articles, according to the cir- 
cumstances of the particular case. 





~~ ~~ S me 


‘mmo: a. & 


rr Ont ow 


sora SS & 





February 28, 1923 


Ascertainment of American Selling 
Price When the Domestic Similar Com- 
petitive Article Is Offered for Sale 
Under Conditions Indicating an Intent 
to Restrain Foreign Trade. When the 
appraising officer shall be satisfied, after 
due investigation, that a similar com- 
petitive article is manufactured by 
only one manufacturer in the United 
States, or that there is a combina- 
tion of manufacturers or dealers by 
reason of which such article is offered 
for sale at an arbitratry and unrea- 
sonable price which does not secure 
bona fide sales and operates to pre- 
vent importations of the imported 
article, such officer shall ascertain the 
price that the manufacturer, producer 
or owner would have received, within 
the meaning of section 462(f) of the 
tariff act of 1922 in bona fide sales, 
attention being invited to regulation 8 
herein. All such cases shall be reported 
to the department with a view to their 
being referred to the Federal Trade 
Commission. 


Where There Are Two or More Cor- 
responding Domestic Products. Where 
there are two or more corresponding 
domestic products, the American sell- 
ing price of the domestic product which 
compared with the foreign product ac- 
complishes results more nearly equal 
shall be taken as the basis for assess- 
ment of the ad valorem rate; provided, 
however, that due allowance in price 
shall be made for any difference in 
concentration or strength between the 
domestic and the foreign product. 


Articles Which Are Not Coal-Tar 
Products. The words “similar competi- 
tive articles” in paragraphs 27 and 28 
shall not be construed as relating ex- 
clusively to coal-tar products. An 
imported coal-tar product may be 
compared with a domestic non-coal-tar 
product, or an imported non-coal-tar 
product dutiable under paragraphs 27 
and 28 with a domestic coal-tar product, 
for the purpose of determining whether 
they are similar competitive articles. 
The rule provided in paragraphs 27 and 
28 for the determination of similar 
competitive articles and the regulations 
herein provided thereunder, shall be 
applied in such cases. 


Ascertainment of United States 
Value. The following instructions for 
the ascertainment of United States 
value are reproduced from Treasury 
Decision No. 39297 of Oct. 31, 1922: 


Tests. Tests which are necessary in 
the appraisement of imported articles 
shall be made under conditions approxi- 
mating as closely as practicable the con- 
ditions under which the articles will be 
actually used in trade or manufacture. 


Trade Papers as Sources of Informa- 

tion. Appraising officers may consult 
the trade papers, but the weight to be 
fiven to the quetations and other in- 
formation therein is for the determina- 
ion of the officers themselves. 


rtiormation Required at Ports Other 
han New York. Appraising officers 
at ports other than New York when 
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Nation Will Fight Weevil 


National Campaign Formed to Carry On Fight—Calcium Arsenate 
the Crux of the Battle 


S A result of the meeting held in 
Atlanta, Ga., on Feb. 20-21, by in- 
terested parties, a campaign was incor- 
porated under the laws of Tennessee 
to carry on a 5-year war of extermina- 
tion against the boll weevil. Dr. Miller 
Reese Hutchison of New York is the 
president and managing director. 

Under the plan of organization 
adopted, Dr. Hutchison will be the ac- 
tive head of the corporation, with full 
executive power, and will appoint a 
board of directors consisting of one 
man from each state in the cotton belt 
and prominent men in the cotton indus- 
try in the North and South. The di- 
rectors of the cotton states will, in turn, 
appoint committees of five, of which 
they will be chairmen, to carry on the 
work in their respective states. 

All phases of the work were con- 
sidered by the various speakers at the 
meeting. Among others, D. B. Bradner, 
chief chemist of the United States 
Chemical Warfare Service, explained 
the experiments being conducted by the 
government in the use of poisonous 
gases to combat the evil. He said so 
far the tests had been very good. 

Another feature of the meeting was 
the discussion of the threatened short- 
age of calcium arsenate, by Howard 
Armbruster, New York,’ Bradley 
Stoughton, New York, and Guy E. 
Currier. 


Armbruster’s Speech 


Mr. Armbruster said in part: 


Consideration of this subject to be 
comprehensive and of real value must 
include the demand [for calcium arse- 
nate]. Seriously we must admit that 
until this question of the demand for 
calcium arsenate is more definitely in- 
dicated than at present there can be no 
true solution of the calcium arsenate 
problem which will put an ample sup- 
ply of poison in every county in the 
South at exactly the moment the cot- 
ton crop needs it. 

Demand does not and cannot change 
the industrial classification of a by- 
product. This byproduct supply of 
arsenic being limited and increase or 
decrease in its production being con- 
trolled by factors having absolutely 
nothing to do with the demand, it is 
evident that it must be supplemented 
by direct production. And this means 
development of new processes and es- 
tablishment of new plants with conse- 
quent investment of capital. All this 
cannot come in a day or a month or a 
year, even though the need be as great 
as it is at present. 

So with the increasing of existing 
plants producing calcium arsenate from 
commercial byproduct arsenic and the 
building of new ones utilizing the same 
methods has come the establishment of 
new plants to produce commercial white 
arsenic direct from ore, new methods of 
producing calcium arsenate from white 





in doubt on any question arising un- 
der paragraphs 27 and 28 shall take 
the question up direct with the ap- 
praiser at New York, who shall give his 
advice as promptly as possiBle. If the 
inquiring appraiser shall be dissatis- 
fied with the advice of the appraiser at 
New York, or the latter shall be in 
doubt on the inquiry, the question 
shall be submitted to the department 
for an expression of its views. 


arsenic and of producing calcium arse- 
nate direct from ore. 

Arsenic the raw material is largely 
a byproduct and has a historical record 
as to selling price more erratic than 
that of any recognized basic raw ma- 
terial for the chemical industries. The 
price chart on arsenic the world over 
for the last 20 years looks like a cross- 
section of the mountains of Switzer- 
land. Even now with this tremendous 
demand springing up almost over night 
arsenic has not yet touched the high 
point of a few years ago. Gentlemen, 
you might just as well accept the situa- 
tion on a cold-blooded basis. You can- 
not have a steady supply of any prod- 
uct of mine, factory or even of agri- 
culture where the initiative of human 
agency is required unless the economic 
stimulus of steady demand is also ex- 
istent. It simply won't happen and a 
seasonal and fluctuating requirement 
for an indefinite quantity can’t qualify 
as a steady demand. Take the arsenic 
industry as it has existed in this coun- 
try—can you blame the smelters for 
regarding this small feature of their 
total production with indifference? They 
don’t want to produce it—they have to 
—it is in the ores they mine and smelt 
and they cannot help themselves. 
Formerly they let it’ go up their 
smelter stacks as not worth saving; 
but legislation compelled them to con- 
trol these fumes, as the crude arsenic 
dust was naturally objected to by their 
neighbors. So they began recovering 
it in the crude state and then refined 
it to make it marketable. I venture 
to say that if this legislation of various 
Western states had not forced the con- 
trol of arsenical smelter fumes in the 
past the arsenical insecticide industry 
would never have made the strides it 
has in recent years—entirely independ- 
ent of and preceding the present boll 
weevil situation. 

I am going to close with an appeal 
for constructive co-operation between 
consumer and producer of boll weevil 
poisons. I put the consumer first be- 
cause his demand must come first and 
he must appreciate just that fact if 
he wants producers to function effi- 
ciently or at all. 

If this national boll weevil campaign 
can assist toward that, and I believe 
that it can, I am sure it will do one 
most constructive piece of work that 
needs doing very much indeed. After 
all that kind of thing is just what this 
campaign is for as I see it, to co-ordi- 
nate all agencies to the end that this 
pest be controlled and destroyed. 





Engineering Foundation 


Elects Officers 


The annual meeting of the Engineer- 
ing Foundation’s board of directors was 
held on Feb. 23, and immediately fol- 
lowing the results of elections for offi- 
cers was announced. 

Charles F. Rand, treasurer of the 
A.I.M.E., was re-elected chairman. Ed- 
ward Dean Adams of New York, Fellow 
of the American Society of Civil Engi- 
neers and member of the American In- 
stitute of Electrical Engineers, was 
elected first vice-chairman. Frank B. 
Jewett, president of the American In- 
stitute of Electrical Engineers, second 
vice-chairman; Joseph Struthers, treas- 
urer, and Henry A. Lardner, assistant 
treasurer. 

The new board of directors will be 
made up as follows: Alfred D. Flinn, 
Dr. W. F. M. Goss, Colonel A. S. 
Dwight, George H. Pegram, Bancroft 
Gherardi, S. H. Woodard, Prof. A. L. 
Walker, J. H. Barr, H. H. Porter. Dr. 
D. S. Jacobus, Prof. H. M. Boylston, 
E. W. Rice, Jr., E. A. Sperry and J. V. 
Davies. 
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Raw Material Survey Planned by Hoover 


Production of Rubber, Sisal, Nitrates and Quinine Is Sought 
for U. S. Controlled Territory 


ECOMMENDATIONS for an ex- 

haustive investigation into the pos- 
sibility of developing new sources of 
crude rubber in order that American 
consumers may avoid a shortage of 
supply and high prices as a result of 
the policy of restricted production and 
penalizing export taxation adopted by 
the British colonial governments were 
submitted to the House Appropriations 
Committee recently by Mr. Hoover and 
Assistant Secretary of Commerce Hus- 
ton. Later the scope of this prospec- 
tive investigation was broadened to in- 
clude numerous other raw materials 
used by American manufacturers, the 
production of which is controlled by 
foreign countries. 

For this reason the committee has 
been asked to make the appropriation 
of $500,000 required for a survey of 
crude rubber sources available for in- 
vestigation into other import commodi- 
ties where there is a growing tendency 
for restrictions and price control. Mr. 
Hoover believes that the government 
should ascertain possible sources of 
supply of crude materials in order to 
assure American industry free and un- 
restricted access to needed supplies. In 
addition to the rubber situation he 
intends to seek escape from foreign 
manipulation of the supply of nitrates, 
sisal for farm binder twine, quinine and 
other raw materials. 


$100,000 for Experimental Work 


Of the $500,000 suggested for the in- 
vestigation it is planned that $100,000 
would be available for experimental 
work on rubber. It is proposed that 
the rubber investigation should cover 
the economic problems of production in 
Latin America and the Philippines to- 
gether, with probabilities of extended 
production in other quarters. Study 
would be made of such questions as 
comparative costs, available land, rub- 
ber supplies, laws, taxation and trans- 
portation facilities. Surveys of sources 
for other essential raw materials would 
be carried on along the lines of the pro- 
gram outlined for the rubber investiga- 
tion. 

In connection with this matter of rub- 
ber production it is of interest to note 
a memorandum recently handed to Sec- 
retary of War Weeks by the chief of 
the Bureau of Insular Affairs. This 
memorandum states that of all our in- 
sular possessions, the Philippines alone 
are suitable for development as a source 
of crude rubber. The Canal Zone is 
also available for this purpose—as the 
Republic of Panama already success- 
fully produces the product. 


Rubber in the Philippines 

The memorandum continues: 

“That rubber would grow in the 
Philippine Islands has been known and 
wild rubber has been collected and sold 
by the Moros and pagan people of Min- 
danao and the Sulu Archipelago for 


many years. Since the American oc- 
cupation, most careful studies have 
been made of the possibilities of rub- 
ber production in the Philippine 
Islands. Reports bearing on this have 
been printed and circulated. Produc- 
tion has been experimental under the 
Philippine Department of Agriculture 
and it has been undertaken in a com- 
mercial way by private parties and 
there is at present produced on rubber 
plantations in the Philippine Islands 
about 202,000 Ib. a year, which is in- 
creasing as new trees come into produc- 
tion. 

“It may be stated that people in the 
United States seriously interested in 
the production of rubber are well ad- 
vised of the possibilities of rubber pro- 
duction in the Philippine Islands. This 
matter has been laid before them in 
every possible way for a number of 
years. In the year 1917 Mr. Pearson, 
editor of the India Rubber World, 
made a trip to the Philippine Islands 
for the purpose of investigating the 
rubber situation there. His report, 
which ran through several numbers of 
the India Rubber World, was most 
favorable to the profitable production 
of rubber in the Philippines. There 
are available in the bureau estimates 
covering every feature of the planting 
and production of rubber in the 
Philippine Islands, some of which are 
taken from the actual plantation re- 
sults.” 

The situation with the other raw ma- 
terials mentioned above and with others 
not mentioned is not so urgent as that 
at present obtaining in the rubber mar- 
ket. The possibility, however, of such 
a situation developing in them is latent, 
and it is for this reason that the De- 
partment of Commerce wishes to make 
the broad general survey now planned. 
The department feels that there is a 
surprising number of different com- 
binations which hold the American mar- 
ket at their mercy in point of prices 
and quantity of supply. 


Status of Other Raw Materials 


Sisal, for the manufacture of binder 
twine, for example, is produced almost 
entirely in the Province of Yucatan, 
Mexico, and the prices for this harvest 
necessity have been as thorns in the 


flesh of the Middle Western farmer for - 


years. Quinine, originally produced in 
Peru, is now cultivated in the Far East 
and bought by this country through 
Great Britain or the Netherlands under 
very much the same conditions that the 
American rubber supply is obtained. 

Raw nitrate production in Chile is 
almost wholly under British or Chilean 
capital, and it is the intention of the 
department to open up avenues for the 
entry of American capital into the 
business of furnishing the home maker 
with this and other necessary com- 
modities unhampered by the commercial 
policies of other nations. 
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Activities of the C.W.S. 


Secretary Weeks in Speech to Agricul- 
tural Editors Lauds Pest 
Destruction 


Peace activities of the Chemical War- 
fare Service and what they mean to the 
farmer were pointed out by the Secre- 
tary of War on Feb. 26 during the 
course of an address before the Ameri- 
ean Agricultural Editors’ Association. 
Among other things, Mr. Weeks said: 


One cannot pass by the matter of 
pest destruction without consideration 
of the work of the Chemical Warfare 
Service. As you know, while we dep- 
recate the use of gases in war, we 
have determined that we must be pre- 
pared to defend ourselves against any 
possible use of poison gases by unscru- 
pulous outlaw countries. In studying 
this problem to assure the effectiveness 
of our gas masks and other defensive 
appliances we must investigate the ef- 
fects of all poisonous compounds. It 
is the policy of the War partment 
to conduct our investigations so that 
the data which we discover can be 
given every possible peace-time use in 
addition to serving the defensive pur- 
pose. The Chemical Warfare Service 
has according] been able to make 
valuable contributions to the medical 
science, to the dye industry, and finally, 
to the work of — extermination. The 
Public Health Service is already using 
with great effect the compounds recom- 
mended by the Chemical Warfare Serv- 
ice for the fumigation of ships and pub- 
lic warehouses. The Agricultural De- 
partment is becoming very much inter- 
ested in their recommendations for the 
destruction of the boll weevil, the corn 
borer, the potato hopper and lesser 
pests. In the Philippines the chlorine 
compounds of the Chemical Warfare 
Service, and their flame throwers, are 
being experimented with for the destruc- 
tion of the locusts which periodically 
invade sections of the islands, and ap- 
pear to promise great success in elimi- 
nating this great scourge. I need not 
dilate on the importance of finding a 
way to eliminate the boll weevil and 
the corn borer, since you gentlemen 
know better than I that these pests are 
spreading with a rapidity that actually 
threatens human life in all countries. 
I understand that in one section of 
Ohio the extreme method of the em- 
bargo is being considered as a neces- 
sary safeguard for agricultural pros- 
perity. The corn borer, like the potato 
hopper, lives, as you know, in the inner 
parts of the plant so that it is difficult 
to reach with sprays which must be 
eaten by the creature to cause its 
death. The various gases which are 
studied by the Chemical Warfare Serv- 
ice are likely to prove effective, how- 
ever, for the reason that they penetrate 
so readily and need only contact with 
the skin of the insect to cause death. 
They are effective, moreover, against 
eggs as well as adults. I feel confident 
that the hearty co-operation of the 
Chemical Warfare Service with the 
Agriculture Department will in time 
produce results of gratifying value to 
the farmer. 


Chemical Plants in the 
Occupied Territory 


A second installment of the compre- 
hensive list of important chemical man- 
ufacturers in the Ruhr Valley and ad- 
jacent districts in the occupied German 
territory has just been issued by the 
Commercial Intelligence Division of the 
Bureau of Foreign and Domestic om- 
merce, Washington, D. C. The names 
and addresses of additional plants at 
Diisseldorf, Duisburg, Essen, Ge!sen- 
kirchen, Hichst-on-the-Main, Kehl, Kre- 
feld, Leverkusen, Linden, Ludwigs 
hafen and Mainz are included on this 
list, which covers 500 establishments. 
The form of presentation is the same 
as that in the first installment which 
was given in detail on pages 341 and 
342 of last week’s Chem & Met. 
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| Proposed Regulations to Prevent Dust 
in the Sugar Industry 


National Fire Protection Committee Makes Report 
to Be Acted Upon at the Annual 
Meeting in May 


HE sub-committee report on “Pro- 

posed Regulations for the Instal- 
lation and Use of Grinding and Pul- 
yerizing Systems for Sugar” has been 
approved by the main committee on 
dust explosion hazards of the National 
Fire Protection Association. This code 
is to be recommended for tentative 
adoption at the annual meeting of the 
association in May. In the meantime, 
however, there will be a meeting of the 
committee at the Hotel Statler, Buffalo, 
March 5 and 6, to consider further sug- 
gestions. 

Anyone interested in these regula- 
tions and desiring to suggest additions 
or changes should communicate at once 
with David J. Price, chairman, U. S. 
Bureau of Chemistry, Washington, 
D. C.; or Mr. Price may be addressed in 
eare of the Hotel Statler, Buffalo, on 
March 5 and 6. The regulations pro- 
posed are as follows: 


These regulations are issued to elimi- 
nate or reduce the hazards inherent in 
the manufacture of pulverized sugar, 
particularly the avoidance of its igni- 
tion and the propagation of a resulting 
fire. It is essential that there shall be 
no escape of dust into the atmosphere 
of the room, a condition favorable to a 
dust explosion. 

For this reason it is important that 
the apparatus be provided with effec- 
tive appliances to prevent and confine 
the ignition; proper venting of the ap- 
paratus and ventilation of the pulveriz- 
ing department are important. 

The term “pulverizing department,” 
as used in these regulations, comprises 
the portion of the plant in which the 
pulverizing processes are carried on. 
The equipment may consist of the mills 
or pulverizers, scalpers, bolters, or 
screens, dust collectors and conveying 
apparatus. 


Location. The W hme a of pulver- 
izing sugar should preferably be car- 
ried on in a detached building used for 
no other purpose and located at a safe 
distance from other property, or if 
close by, have exposing walls blank and 
parapeted; such structure, except the 
exposing walls, to be of light incombus- 
tible materials. 

If the processes, owing to the nature 
of the business, must be carried on in 
the main plant, the portion of the plant 
devoted to them shall be segregated 
and be located, if possible, in the upper 
Stories under the roof. 


Construction. When the processes 
are carried on within the main build- 
ing or buildings of the plant, the walls, 
Partitions, floors and ceilings of such 
section of the plant shall be not less 
than 4-in. reinforced concrete or the 
cauivalent in strength and fire resist- 
nce, 

A portion of the exterior walls and 
roof (considered in lieu of an exterior 
wall) equal to not less than 10 per cent 
of the combined area of the inclosing 
Walls shall be of light incombustible 
material, preferably thin glass; pro- 
vided that when in a building with 
other processes not more than 40 per 
cent of any exterior wall shall be of 
such material. Window ledges, girders, 
beams and other projections shall have 
the tops beveled or other provision be 


_ to minimize the deposit of dust 
ereon, 


Communications. Wherever possible 
access to the pulverizing department 
shall be from the outside; this can be 
accomplished by means of balconies. 
Where this is not practicable and direct 
communications are required, these 
Should be protected by standard self- 


clos'ng, hinged Class B fire doors, 
swinging outward from the rooms in 
which the processes are conducted, un- 
less safe egress is provided to the outer 
air, in which case standard automatic 
sliding doors may be used to protect 
the openings. 

Where power is transmitted to appa- 
ratus within the rooms from any driv- 
ing mechanism or unit outside of same, 
the transmission medium—belt or chain 
—shall be incased both inside and out- 
side of the pulverizing department in 
dust-tight inclosure, constructed of 
substantial non-combustible material. 
Where power is transmitted by means 
of shafts, the same shall pass through 
close-fitting shaft hole in wall or parti- 
tion. 

All pipe openings through walls or 
partition shail be tight. 

No conveyors’ spouts or chutes shall 
pass through any of the inner or sepa- 
rating walls of the portions of the plant 
containing the pulverizing department. 

Spouts through the floors within the 
pulverizing department and from the 
lower floor to the packing or storage 
section must be of substantial metal 
construction, and tight. 


Power. If electric motors are used 
these should preferably be located out- 
side of the pulverizing department and 
the power transmitt as noted under 
communications. If inside of this de- 
partment, they must be in accordance 
with the standards of the National 
Electrical Code for dusty locations. 

All controlling and circuit breaking 
devices, if within the pulverizing de- 
partment, must be of the inclosed ap- 
proved safety type, cabinets or in- 
closure must be dust-tight and kept 
locked when apparatus is in operation. 
See Electrical Code. 


eg Electric incandescent lights 
only shall be permitted in the pulver- 
izing department. Lamps shall be in- 
closed in dustproof globes provided with 
approved wire guards, in accordance 
with the National Electrical Code, 

Switches and cut-outs shall be ap- 
proved and dust-tight. These should 
preferably be located outside of the 
rooms containing the pulverizing de- 
partment. 


Wiring. All wiring shall be in con- 
duits, in accordance with the National 
Electrical Code. 


Preventive Measures. 

a. All apparatus must be properly 
and securely installed to insure con- 
stant true alignment and avoid hot 
bearings or friction. It should be 
equipped with such devices as will pre- 
vent ignition or confine the results of 
ignition, and devices which will mini- 
mize the amount of dust in the atmos- 
phere. The apparatus should be in- 
stalled and arranged in unit systems so 
that pulverizers will deliver to but one 
set of scalpers and bolters; intercon- 
nections between sets of apparatus 
should not be permitted. 

b. All mills or pulverizing appara- 
tus together with their pulleys, shaft- 
ing and belts shall be _ electrically 
grounded in an effective manner. 

e. All sugar delivered to the mills 
or pulverizers shall be through }-in. 
wire mesh screens and over magnetic 
separators. If one is dumped into 
delivery hoppers from a floor above 
the mills, these hoppers should have a 
curbing at least 7 in. above the floors 
and be provided with screens of 34-in. 
mesh. 

d. Delivery spouts or receiving hop- 
pers immediately above the mills which 
require openings for inspection of the 
sugar shall be provided with wire mesh 
screens of not more than four meshes 
to the inch. 

e. The mills shall either discharge 
the pulverized product directly through 
spouts or scroll conveyors into the 
screens, bins or bulk containers, or the 
product shall be discharged from the 
mills by air currents set up by the cen- 
trifugal force of the blades or beaters 
and an inclosed fan, or the pulverized 


A.L.C.E. to Meet at Wilmington 


The American Institute of Chemical 
Engineers plans to hold the summer 
meeting at Wilmington, Del., June 20 
to 23. A program of papers is being 
prepared on the general topic of Ad- 
sorption Agents, including Activated 
Carbons, Bone Char, Silica Gel, etc. 
Members are’asked to contribute papers 
along this line. In accordance with 
a rule adopted at the Richmond meeting 
copy of papers to be delivered must be 
sent to the Secretary 60 days before 
the meeting—i.e., not later than April 
21, 1923. 





sugar shall be removed by means of 
an exhaust fan. 

f. Mills delivering directly through 
spouts should be provided with devices 
in or underneath the discharges which 
retard the flow of sugar in such a man- 
ner as to keep a small space immedi- 
ately underneath or near the discharge 
filled up with pulverized sugar, thus 
smothering any spark that may origi- 
nate in the mill. This can be effected 
either by means of a revolving choke 
valve, or if sugar is delivered directly 
into the scroll, by the omission of a 
small portion of the blade and sub- 
stituting therefor pins. 

. Blowers or exhaust fans shall be 
installed on proper foundations and se- 
cured in a substantial manner and shall 
not be used for any other purpose. 

Where practicable the exhaust fan 
should be located beyond the collector. 
When located between the collector and 
the pulverizing apparatus or any por- 
tion of same from which the dust is to 
be removed, the blades should be of 
composition bronze, or the casing con- 
sist of or be lined with similar material. 
Ample clearance shall be provided be- 
tween the blades and the casing. See 
Blower Rules of the National Board of 
Fire Underwriters. 

The fan bearings must not extend 
into the casings, and if possible be self- 
oiling. 

h. Screens (scalpers, bolters, etc.) 
shall have their reels or sieves in dust- 
proof inclosures. When connected to 
dust collectors, the flues shall be of 
metal, and the collectors shall be prop- 
oe 4 vented to the outside of the build- 
ng. 

i. Dust collectors shall be vented 
to the outside of the building. Where 
cloth or stockinet tubular dust collect- 
ors are used, these must be in tight 
metalinclosures, with tight-fitting doors 
and be vented to the outside of the 
building. If practicable. dust collectors 
should be located outside of the build- 
ing. 

. Vents must be of ample size. 
These are especially required at cer- 
tain types of mills, screens, dust col- 
lectors and elevator heads. The vent 
flues must be substantially constructed 
of metal and be carried out of doors as 
directly as possible, avoiding espe- 
cially short turns—never through an 
adjoining building or room—and be 
properly proportioned. 

Vent outlets should be provided with 
cowls or hoods, and where the non- 
escape of dust is essential, with counter- 
balanced relief valves or covers pro- 
vided with a soft felt gasket. at least 
¥ inch thick. 

k. Open flames of any kind, or any 
operations or repairs resulting in 
sparks or utilizing heat, should not be 
permitted in the pulverizing department 
while in operation or when the air is 
charged with floating particles of dust. 


Housekeeping. Good housekeeping 
is one of the most important factors; 
apparatus which will not leak and per- 
mit the escape of dust or sifting out 
of the sugar is essential. Accumula- 
tions of escaping sugar or sugar dust 
must not be tolerated in the building. 
It is recommended that the interior of 
the pulverizing department be painted 
a color which is in contrast with that 
of the dust. 

Fire Protection. The building or 
rooms in which the processes of pul- 
verizing are carried on should be pro- 
tected by a system of approved auto- 
matic sprinklers, and approved first-aid 
are appliances, together with small 

ose. 
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U.S. Chamber of Commerce 
Aids Distribution 


The Elimination of Excess Varieties 
Urged as a Help Toward 
Efficiency 


The domestic distribution department 
of the Chamber of Commerce of the 
United States has launched a movement 
among the distributors of the country 
looking to the elimination of excess 
varieties in all lines of merchandise. 
In this connection, the department has 
just issued an illustrated pamphlet in 
which great stress is placed upon the 
savings and increased profits which can 
be effected by an active study of simpli- 
fication. 

It is stated in the pamphlet that 
“today, through useless competition, 
variety has been piled upon variety, 
visiting upon distribution much expense 
and confusion of effort.” 

To substantiate this contention, the 
pamphlet cites the following appropri- 
ate example: “In a certain industry 
there had been futile attempts for 
several years to reduce the number of 
forms such as order blanks, receipts, 
shipping manifests, etc., to some sort 
of uniformity and consistency of prac- 
tice. Hundreds of varieties were in 
use but not more than six or eight 
were needed. The problem was pre- 
cisely the same in every establishment 
so far as their relations with customers 
were concerned. Yet although there 
was a strong demand within the associ- 
ation for a reduction in the number of 
these forms, some trifling but uncon- 
querable reasons existed to explain 
their inability to proceed. Upon ap- 
pealing to this department, a method 
was devised which involved a confer- 
ence between the representatives of this 
department, of the industry and of the 
Department of Commerce, as a conse- 
quence of which a committee was ap- 
pointed which after a few months’ 
study has reduced the several hundred 
forms to a maximum of eight and which 
presently will offer its report for adop- 
tion by the associated industry as a 
whole.” 


Too Many Styles in Dress 


In dealing with styles, the depart- 
ment points out that “even the most 
casual investigation of this subject 
leads into the ungoverned whirl of a 
vicious circle. At least a beginning 
might be made in those trades where 
fashion is an important element, by a 
study of certain general types. It 
might be discovered that shoes will lend 
themselves to some reduction; and even 
women’s hats might yield certain re- 
sults if a study were made of the 
frames upon which are fastened the 
fluffs of fur, flowers, feathers, fruits 
and farm products. Men’s clothing 
presents many difficulties, but reason- 
able modjfications in the violent fluc- 
tuations in the height of the waist line, 
in the size of the trousers, in the in- 
clination of the pockets or in the num- 
ber of buttons on a sack coat may be 
found practicable. Indeed, a study is 





being made now of the many varieties 
of blue serge in order to abandon those 
which serve no purpose of style or of 
utility. Briefly, in order to accomplish 
a multitude of reductions in the num- 
ber of varieties it is necessary merely 
to arouse a sympathetic state of 
mind among manufacturers and dis- 
tributors.” 

“A period has arrived in distribu- 
tion,” the pamphlet concludes, “when 
the demand is insistent that dis- 
tributors shall manifest an active inter- 
est in the betterment and progress of 
that branch of business through which 
they serve the public, and our duty as 
the domestic distribution department of 
the Chamber of Commerce of the 
United States places us squarely be- 
fore you as an agency to co-operate 
with you to the extreme limit of our 
capacity.” 


Number of High-Analysis 
Fertilizers Reduced 


Conference of Agronomists Agrees to 
Reduction From 200 to 32 in Eight- 
een States of Middle West 


As the result of the third group con- 
ference for the purpose, held at Balti- 
more recently by agronomists repre- 
senting the Middle Atlantic States, 
agreements are in existence for the 
recommended use of high-anlaysis com- 
mercial fertilizers in eighteen states of 
the Middle West, the North and the 
East whereby the number of grades 
which are to be pushed for sale among 
the farmers have been reduced from 
more than 200 to 32. 

Officials of the Soil Improvement 
Committee of the National Fertilizer 
Association, which was represented at 
each of these conferences, characterize 
the program now undertaken as far in 
advance of any previous plan and be- 
lieve that the groundwork has been laid 
for great improvement and economy in 
fertilizer practice. Just what it will 
mean in lower plant-food costs to the 
farmers depends upon the farmers 
themselves, for while the agricultural 
colleges and the fertilizer salesmen will 
recommend and push the particular 
high analyses selected for each group 
of states, other grades will be delivered 
if the purchasers demand them. 

A high-analysis fertilizer has been 
defined as one which contains 14 per 
cent or more of plant food elements, 
this line of demarkation having been 
recommended by the Soil Improvement 
Committee in 1918 and agreed to as 
feasible and satisfactory by the agron- 
omists and manufacturers. 


Specific Reductions Made 


Participating in the Baltimore con- 
ference, held Feb. 8 and 9, were agron- 
omists representing New York, New 
Jersey, Pennsylvania, Delaware, Mary- 
land, Virginia and West Virginia and 
thirty of the manufacturers marketing 
fertilizer in these states. Nineteen 
analyses were agreed upon, fifteen for 
general purposes and four for special 
needs in limited areas. In Maryland 
alone last year, 192 different analyses 
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Equipment Men to Exhibit at 
New Haven 


Due to the frequent requests of sev- 
eral firms, the executive committee of 
the New Haven-Connecticut Valley Sec- 
tions in charge of the coming meeting 
of the American Chemical Society at 
New Haven has decided to make avail- 
able space for exhibits of an educational 
and professional nature. These will 
consist largely of laboratory apparatus 
and new equipment of interest to chem- 
ists. The building used for this purpose 
will be the old Sheffield Chemica! 
Laboratory, which is now vacant. Ap- 
paratus dealers and publishers of scien- 
tific books may arrange for space by 
addressing Prof. T. B. Johnson, Room 
157, Sterling Chemical Laboratory, New 
Haven, Conn. There will be a nominal 
fee charged to cover the use of the 
building and service. 








American Institute of Chemis- 
try Council Meets 


The Council of the American Insti- 
tute of Chemistry at its meeting on Feb. 
19 appointed a committee consisting of 
Dr. Frederick Crane, Miss C. M. Hoke 
and Lloyd Lamborn to prepare a four- 
page folder setting forth the purposes 
and plans of the Institute, and to pro- 
vide for its presentation to the chemists 
of the United States. It also directed 
incorporation under the  non-profit- 
sharing corporation law of the State of 
New York. 

Plans are being arranged for the for- 
mation of skeletonized committees to 
deal with questions of ethics, profes- 
sional classification and certification, 
and employment conditions. These 
problems are fundamental ones to the 
organization and after study and co- 
operative consideration an attempt will 
be made to solve them. The Council 
invites correspondence on these topics 
as well as on the general plans of the 
Institute. 





were registered, twenty-six of them 
representing 81 per cent of the total 
tonnage and the remainder being 
divided in small lots among 166 anal- 
yses. High-analysis fertilizers agreed 
upon for the Middle Atlantic States 
are: For general use, 0-12-6, 2-12-2, 
2-10-6, 2-12-4, 3-8-3, 3-8-8, 3-10-6, 4-8-4, 
4-8-6, 4-12-0, 4-12-4, 5-8-5, 5-10-5, 6-8-4, 
7-6-5; for special use, 0-10-10, 0-10-4, 
4-8-10, 10-5-0. 

At a conference in October, fifteen 
high analyses were agreed upon for 
Ohio, Indiana, Michigan, Wisconsin and 
Missouri, being: For mineral soils, 
0-12-6, 0-14-4, 2-12-2, 2-12-4, 2-12-6, 
2-16-2, 3-12-4, 3-8-6, 4-8-6, 4-12-0, 2-14-2; 
for organic soils, 0-8-24, 0-10-10, 0-12-12, 
2-8-16. ; 

New England agronomists and manu- 
facturers at a conference in Boston in 
January agreed upon nine high analyses 
for use in Maine, New Hampshire, Ver- 
mont, Massachusetts, Rhode Island and 
Connecticut. These are: 0-12-6, 2-12-4, 
3-10-4, 3-10-6, 4-8-4, 4-8-6, 5-4-5, 5-8-7, 
8-6-6. 




















is- 
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Papers and Speeches for 
Spring A.C.S. Meeting 


More Detailed Information on Topics 
of Meeting Now Made Available 
by the Society 


Progress in all branches of industrial 
and theoretical chemistry will be re- 
viewed in detail at the sixty-fifth gen- 
eral meeting of the American Chemical 
Society at New Haven, Conn., April 
2 to 7. 

One of the most important features 
of the week will be a symposium on 
“Motor Fuels,” held jointly by the Di- 
vision of Petroleum Chemistry and the 
Section of Gas and Fuel Chemistry. 
The results of various investigations as 
to the worth and quantity obtainable 
of alcohol blends, new methods of pro- 
ducing gasoline from petroleum and 
natural gas, work in blends of benzol 
and kerosene, and other blends will be 
reported. Papers will be presented also 
covering the most recent discoveries in 
regard to anti-knock compounds, more 
efficient carburetion and other subjects 
which have a direct bearing on the 
problem of keeping the supply of motor 
fuels of all kinds equal to the demand. 


History of Coal-Tar Dyes 


Another important discussion will be 
that of the Division of Dye Chemistry, 
which has arranged for a symposium 
on “The Coal-Tar Dye Industry in the 
United States Prior to 1914.” 

The most recent facts and theories 
concerning nutrition will be brought 
out in the meeting of the Division of 
Biological Chemistry, which will hold a 
symposium on that subject. Noted 
authorities on matters of nutrition will 
present papers, and recent work in the 
attempt to isolate and get a _ better 
understanding of vitamines will be re- 
viewed. 

Because of the wide concern over the 
cotton boll weevil and other destroyers 
of crops, agricultural chemists have 
been busy with experimentation and 
research related to these problems inp 
the last few months. Their progress 
will be reported in a symposium on 
“Insecticides and Fungicides,” at the 
meeting of the Division of Agricultural 
and Food Chemistry. 

Chemical problems involved in the 
production of artificial silk, paper, gun- 
cotton, smokeless powder, celluloid and 
pyroxylin lacquers will be discussed in 
various papers to be presented before 
the Division of Cellulose Chemistry. 
This division will deal particularly 
with recent achievements in the artifi- 
cial silk industry at a symposium on 
“Oxycellulose, Cellulose Hydrate and 
Hydrocellulose.’”” 

The Division of Rubber Chemistry 
will honor the memory of Charles Good- 
year, who, by his pioneer work on the 
vulcanization of rubber, made possible 

“e rubber industry today. 


Weeks and Garvan to Speak 


Among the men of prominence who 
have accepted invitations to speak at 
the general sessions of the society are 
Secretary of War John W. Weeks and 





Francis P. Garvan, president of the 
Chemical Foundation. 

The dedication of the Sterling 
Chemistry Laboratory of Yale Uni- 
versity will be held on Wednesday, 
April 4, at which members of the 
chemical society will be guests of Yale. 

Chemists of international note who 
will be present and take part in the 
dedication exercises and also in the 
chemical society meetings will be Prof. 
W. Lash Miller, of Canada; Prof. G. 
Urbain, of France; Prof. F. G. Don- 
nan and Principal J. C. Irvine, of 
England; Prof. G. Bruni, of Italy; 
Prof. A. F. Holloman, of the Nether- 
lands; Prof. The Svedberg of Scandi- 
navia, and Professors M. Gomberg, 
G. N. Lewis and A. A. Noyes, among 
others, will represent the United States. 

It is expected that 3,000 chemists 
will attend the general meeting. 





French-Badische Conven- 
tion Is Ratified 


France to Produce Ammonium Sulphate 
and Ammonia Nitrates Under 
German Supervision 


The bill to ratify the convention be- 
tween the French Government and the 
Badische Anilin und Soda Fabrik was 
ratified by the French Chamber of 
Deputies on Feb. 8 by 555 votes to 5. 
France needs 110,000 tons of nitrogen 
annually for agricultural manures. In 
addition, in war time France would need 
about 100,000 tons of nitrogen for ex- 
plosives. At present France produces 
about 19,000 tons and imports about 34,- 
000 tons annually. Germany produces 
over half a million tons, and under Art. 
297 of the Versailles treaty is entitled 
to retain this amount. France obtained 
possession of the formula of the Haber 
process during the war, but all the 
efforts of the French chemists to utilize 
the formula for the manufacture of 
nitrogenous products failed. It was in 
order to obtain the secret of the prac- 
tical manipulation of the formula that 
the French Government signed on Nov. 
11, 1919, the convention with the Bad- 
ische Anilin und Soda Fabrik. 

The main lines of the convention are 
as follows: The Badische Fabrik shall 
supply to France full details of the 
method of manufacture of the above- 
mentioned nitrogenous products as em- 
ployed in the company’s factories at 
Oppau and Merseburg. The Badische 
Fabrik is to supply complete plans for 
the construction of a factory in France 
capable of producing 100 tons of nitro- 
gen daily and to send experts to super- 
intend the construction and working of 
the factory. Until the factory attains 
a certain stipulated productivity the 
Badische Fabrik is to give free access to 
French official experts to study the 
methods at the Badische company’s 
factories. Lastly, the Badische Fabrik 
renounces for the period of the con- 
vention all right of manufacture and 
sale of these products in France, the 
French colonies and protectorates. In 
return France pays the Badische Anilin 
und Soda Fabrik five million francs as 
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Dinners at New Haven A.C.S. 
Meeting 


Thursday, April 5, 6:30 to 8:30 p.m., 
will be reserved for fraternity and col- 
lege reunion dinners, and it is expected 
that this will be found to be one of 
the most enjoyable features socially of 
the New Haven meeting of the Amer- 
ican Chemical Society. The University 
Dining Hall, which has a seating ca- 
pacity of over 1,500, is available for 
this service. Arrangements for these 
college reunion dinners and reserva- 
tions should be made as early as pos- 
sible by communication with Dr. Arthur 
H. Smith, 94 Woodlawn St., Hamden, 
Conn. 





New Jersey Chemists Meet 


The New Jersey Chemical Society 
met at Stetters in Newark, N. J., on 
the evening of Feb. 12. After dinner 
and a short social meeting, a technical 
program was given. Dr. Colin G. Fink, 
of the division of electrochemistry, 
Columbia University, spoke on “Modern 
Methods in Metallurgical Research,” 
confining most of his attention to prob- 
lems of corrosion of non-ferrous alloys. 
Following Dr. Fink, Charles P. Titus, 
president of the New York Microscop- 
ical Society, spoke on the “Microscop- 
ical Investigation of Cigarettes.” The 
meeting was attended and enjoyed by a 
large gathering of New Jersey chemists 
and metallurgists. 





“architect’s fee” payable in two install- 
ments, of which the first was paid on 
April 4, 1920, and the second will be 
payable when the French factory pro- 
duces a minimum of 20 tons of nitrogen 
per day consecutively in a fortnight. 

France also pays the Badische com- 
pany a sliding scale percentage on the 
factory’s production of nitrogen esti- 
mated according to the average c.i-f. 
price of Chilean nitrates at French 
ports, with a minimum of half a million 
francs yearly. It is estimated that the 
percentage will be equivalent to 2 per 
cent of the sales. 

The convention is to continue for a 
period of 15 years from the date when 
the factory produces 30 kg. of nitrogen 
daily. On the expiration of the conven- 
tion, France retains all the rights of 
patents and good will acquired there- 
under. The bill proposes that a limited 
liability company should be formed with 
a capital of 50,000,000 francs, of which 
three-fifths of the shares are to be sub- 
scribed by the state and the remainder 
in fixed proportions by the agricultural 
associations, chambers of commerce, 
workers’ co-operatives and the general 
public. This company would lease from 
the state a portion of the Toulouse 
powder factory, which is to be converted 
into a nitrates factory. 

The bill aroused considerable opposi- 
tion, especially from the interests be- 
hind the factories employing the proc- 
ess invented by the Frenchman Claude. 
The critics assert that the bill unfairly 
favors German against French inven- 
tion, to which the advocates of the bill 
reply that there is room for both. 
















422 


Safety Code for Walkways 
Urged 


A conference attended by sixty-three 
representatives of trade associations, 
technical societies, safety organizations 
and government departments, held in the 
Engineering Societies Building in New 
York, Feb. 14, declared by unanimous 
vote “that it is desirable to have a 
nationally uniform safety code on walk- 
way surfaces” and that the development 
of this code should be carried out under 
the procedure of the American Engi- 
neering Standards Committee. 

The conference voted to include in the 
code the following places: elevator 
floors, elevator landings, corridor floors, 
ramps, runway floors, stair treads and 
landings, fire escape treads and land- 
ings, floors around machinery and at 
door thresholds, and sidewalk hazards 
such as coal hole covers and sidewalk 
doors. This new code will apply to 
apartment houses, factories and other 
working places, office buildings, hos- 
pitals, hotels and restaurants, railway 
cars, railway stations and train plat- 
ferms, schools and theaters. 

The conference voted that the per- 
formance characteristics which should 
be considered in walkway surfaces are: 
resistance to slipping, durability, free- 
dom from the tripping hazard, and flam- 
mability. General and maintenance re- 
quirements will also be included in the 
code. 

Following the conference, the manu- 
facturers’ representatives met and ap- 
pointed a committee, under the chair- 
manship of H. W. Mowery, to arrange 
for representation, in the continuing 
work, of manufacturers of the various 
classes of floors and floor coverings, in 
view of the fact that several of these 
classes of materials are not covered 
in any trade association. 

The next step in the development of 
this code will be the appointment of 
sponsors by the American Engineering 
Standards Committee and the organiza- 
tion of a sectional committee which will 
draft the code. This sectional commit- 
tee will be composed of official repre- 
sentatives of all organizations concerned 
with the subject of safe walkway sur- 
faces, either as producers, consumers, 
casualty underwriters or governmental 
officials representing the general public. 


Auto Manufacturers Enter 
Glass Business 


Two items in the past week’s dis- 
patches illustrate the increasing tend- 
ency on the part of great manufac- 
turers to control the sources of supply 
of the different elements entering into 
their products. 

According to the first item, Henry 
Ford definitely enters the industrial 
field in the Pittsburgh district with the 
acquisition of the Allegheny Plate Glass 
Co. at Glassmere. The Ford interests 
take possession of the plant immediately 
and will use it to produce plate glass 
exclusively for automobiles. 

The Allegheny plant, which covers 40 
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acres of ground, is one of the largest 
and most completely equipped in the 
world. Its annual output is between 
6,000,000 and 7,000,000 sq.ft. of plate 
glass. 

The second item reports that W. C. 
Durant has acquired control of the 
American Plate Glass Co., located at 
Kane, Pa., by purchasing the entire 
stock of the company. The plant has 
a capacity of between 5,000,000 and 
6,000,000, sq.ft. of plate glass a year, 
which is sufficient to meet all require- 
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ments of the Durant enterprises for 
some time to come. Mr. Durant stated 
that the purchase was made in order 
to avoid any possibility of being handi- 
capped through a shortage of plate 
glass. 

The American Plate Glass purchase 
will be independently financed, it was 
announced, and 249,000 partners in 
Durant enterprises will be given an 
opportunity to invest in it and to partic- 
ipate in the profits to be derived from 
existing and future business. 








Personal 














Dr. THOMAS F. BAKER, who has been 
acting president of the Carnegie In- 
stitute of Technology, Pittsburgh, since 
the resignation of Dr. Arthur A. Ham- 
erschlag last July, has been elected 
president. 

R. C. Burton, of Zanesville, Ohio, 
has been elected president of the Na- 
tional Brick Manufacturers’ Associa- 
tion. 

Dr. H. C. Cooper has removed from 
New York to Chicago, to become direc- 
tor of the scientific department of 
Bauer & Black, manufacturers of sur- 
gical dressings, etc. Dr. Cooper was 
for a number of years professor of 
chemistry in Syracuse University. In 
1918-1920 he had charge of physical 
chemistry and electrochemistry at the 
College of the City of New York, since 
which time he has been manager of the 
electrochemical plant of the Acids 
Manufacturing Corporation. He was 
recently chosen chairman of the New 
York Section of the American Elec- 
trochemical Society. 

D. P. GAILLARD, who was command- 
ing officer of the Old Hickory Ordnance 
Reserve Depot, Jacksonville, Tenn., is 
now assistant to the director of the 
Fixed Nitrogen Research Laboratory of 
the Department of Agriculture, Wash- 
ington, D. C. 

W. A. GRay, JR., who was superin- 
tendent of the Romage process, Brans- 
dall Refining Co., is now a member of 
the staff of the general engineering 
department of the Standard Oil Co. 
(N. J.), at Elizabeth, N. J. 

J. H. HALL, assistant professor of 
chemistry, Illinois State Normal Uni- 
versity, Normal, Ill., has resigned to 
accept a position as research chemist 
with the California Fruit Exchange. 
He will begin his new duties about 
March 8, and will be located in the 
Exchange laboratory near Los Angeles. 

CARLTON C. JEwetTT, of Buffalo, 
N. Y., has been appointed treasurer of 
the Dunlop Tire & Rubber Co., with 
the local plant. 

P. M. McHueu, of the Dorr Co., who 
recently returned from an extended 
trip to Hawaii, sailed for Cuba on 
Feb. 21. He will return in 3 or 4 
weeks. 

RANDOLPH MILLER, formerly assist- 
ant secretary of the Kokomo Rubber 


Co., Kokomo, Ind., has been elected 
treasurer and director, succeeding D. L. 
Spraker, resigned. 

Dr. Hopart RoGers of the School of 
Medicine, Indiana University, gave an 
interesting address before the members 
of the Butler College Chemical Society, 
Indianapolis, Ind., Feb. 16, on the sub- 
ject of “Physiological Chemistry.” 

Lioyp L. Roor, of Grass Valley, 
Calif., for several years superintendent 
of the Mexican Candelaria Mines Co., 
has been appointed state mineralogist 
to succeed Fletcher Hamilton. 

Dr. WALTER RUNGE, consulting engi- 
neer, of New York City, sailed for 
England on Feb. 17 on professional 
business. He will return some time in 
April. 

ACHESON SMITH, past president of 
the American Electrochemical Society, 
is in Europe and expects to return 
early in March. 

FRANCIS M. TURNER, JR., is giving 
a course of six lectures on Chemical 
Plant Equipment at the University of 
Toronto, Feb. 26 to March 3. 


SEER 
Obituary 














Cyrus BoRGNER, founder and pres- 
ident of the Borgner Fire Brick Manu- 
facturing Co., Philadelphia, Pa., and 
prominent in civic affairs, died Feb. 13, 
at his residence, 6041 Drexel Road, 
Overbrook, aged 73 years. He was for 
a number of years treasurer and pres- 
ident of the Franklin Institute of 
Philadelphia, and at the time of his 
death was vice-president of the local 
Manufacturers’ Club. He was a direc- 
tor of the Philadelphia Bourse and vice- 
president of the Philadelphia Chamber 
of Commerce. He is survived by his 
wife, one son and two daughters. 

WILLIAM PENN WortTH of Coates- 
ville, Pa., pioneer iron and steel manu- 
facturer, president of the Worth Steel 
Co., Claymont, Del., died at his apart- 
ments, St. James Hotel, Philadelphia, 
Feb. 14, of heart disease, aged 67 
years. At the time of his death he 
was president of the Coatesville Na- 
tional Bank. He is survived by his 
wife, three sons and two daughters. 
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How the Business Cycle Works 


Basic Causes of Periodic Ebb and Flow of Commercial Activity Are 


Clearly Explained in Analysis of Retailer-Wholesaler Relations 


N A FORUM meeting of the New 

York Credit Men’s Association on 
Feb. 20, Prof. Willford I. King, of the 
National Bureau of Economic Research, 
presented an unusually clear explana- 
tion of how the business cycle operates. 
By developing his subject in such a way 
as to show how different commercial 
developments affect the retailer and 
wholesaler, he was able to give concrete 
expression to the basic economic con- 
ditions on which the cyclic theory rests. 
His address goes a long way toward 
answering the objections commonly 
held that “the idea of a business cycle 
is too indefinite to be of any practical 
value” and that “business conditions 
are constantly affected by an infinite 
variety of unpredictable forces of 
various strengths.” 

Extracts from Professor King’s ad- 
dress will be found in the following 
paragraphs: 

Economists have noted the apparent 
existence of three important cycles, 
with wave lengths of about 20, 7 and 34 
years. Apparently, the last mentioned 
is the most clearly defined, its waves 


being higher than those in either of 
the others. However, it is unusual for 


prices climb, retailers realize that 
prices have been low, and begin to pur- 
chase more heavily. This makes whole- 
sale prices rise more sharply. The re- 
tailers become more and more alarmed 
at the rise in wholesale prices and buy 
faster than ever. Stocks accumulate at 
a constantly accelerated speed. The 
rise in wholesale prices goes on with 
added momentum. 


Manufacturer Feels Demand 


Wholesalers pass the demand along 
to the manufacturers. An increasing 
demand at rising prices sets idle fac- 
tories in motion, As demand increases, 
increasing factory production is fol- 
lowed by higher prices for factory 
products. Manufacturers’ profits in- 
crease. As factory owners see sales 
and prices both rising and profits grow- 
ing, they infer that sales and prices 
will keep on rising and profits will keep 
on growing. They therefore hasten to 
hire more labor, to contract for more 
raw material before prices go up, and 
to borrow more money to finance their 
enlarged operations. They thus expand 
their business because they believe that 
in the near future they will be able to 
market a still larger supply of their 
product at prices higher than ever. The 
increase in their activities naturally 
causes an increase in the price of the 
raw materials they are purchasing, and 
a rise in the price of labor. 

As the cycle moves upward the re- 
tailer must buy upon a rapidly rising 
market, but the physical volume of his 
sales gradually tends to diminish, while 
his stock constantly increases. At first 
this situation causes no alarm, but for 
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The continued strength in the cot- 


tonseed oil market, together with 
the manufacturer’s advance in the 
price of copper sulphate, is responsi- 
ble for the gain shown in this week's 
index number. 
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FIG. 1—PRICE TRENDS AND THE BUSINESS CYCLE 
The Harvard Eccnomic Service's price index of business cycles is compared 
with Bradstreet’s price index. 


severe depressions to occur oftener than 
once in 7 years, and the fact has been 
often noted that for a long period— 
namely, in 1837, 1857, 1877 and 1897, 
deep depressions occurred at 20-year 
intervals, 

During these depressions the retail- 





ers cannot indefinitely continue to re- 
duce their stocks. Their shelves become 
So nearly empty that buying cannot 
longer be avoided. As their purchases 
rise to equal the current requirements 
of their customers, the resulting de- 
mands on the wholesalers cause a rise 
in wholesale prices. As wholesale 


some reason or other he finally wakes 
up to the fact that he has on hand a 
very large inventory, bought at ex- 
tremely high prices, and that his sales 
are not at all satisfactory. This dis- 
covery marks the climax of the boom. 
Soon the retailer becomes panicky. He 
stops buying; on the way up he has 
been ordering more goods than he needs 
because he has expected to get only 
partial delivery on his orders. Now he 
finds that he is threatened with a flood 
of high priced goods which he cannot 
sell. He, therefore, not only stops buy- 
ing, but tries to cancel the orders which 





he has already placed with the whole- 
saler. The wholesaler does likewise 
with the manufacturer Suddenly the 
manufacturer finds that instead of be- 
ing unable to produce goods fast 
enough to meet the demands of his cus- 
tomers, he is getting few orders, and 
cannot make deliveries on the old ones. 


The Lag Between Wholesale and 
Retail Prices 


With the stoppage of purchases by 
the retailer, optimism suddenly turns 
to pessimism. Wholesale prices being 
based upon anticipations, break vio- 
lently. Retailers, however, follow the 
practice of selling goods at a certain 
margin above costs; therefore, although 
they have stopped buying, they at first 
cut prices but slightly. Some of them, 
however, are forced to reduce prices in 
order to collect money to satisfy their 
creditors, and these may make rather 
sharp price reductions. In general, 
however, retail prices fall rather slowly. 
A paradoxica] situation thus arises. 
Although the first break in the boom 
occurred when the retailers stopped 
buying, nevertheless, retail prices re- 
main rather stable, while the first 
really sharp price decline occurs at the 
factory, retail prices “tagging along” 
after factory prices at a distinctly later 
date. age mmry though of course not 
really, the effect has preceded the cause. 

When the manufacturers find new 
orders distinctly cut down and many of 
the old orders canceled, their natural 
tendency is to reduce output accord- 
ingly. They discharge employees and 
otherwise reduce expenses, This does 
not help thém much, for they have bor- 
rowed money they expected to repay 
from the proceeds of larger sales at 
higher prices. With lower prices and 
reduced sales, some are unable to meet 
their loans. If creditors decide to 
“carry” them, the credits become 
“frozen.” If creditors demand imme- 
diate settlement, the manufacturer in 
many cases will be forced into bank- 
ruptey. 

Eventually a stage is reached in 
which the retailers again find their 
large stocks running out and they are 
compelled once more to buy to meet 
the demands. Buying by retailers 
stimulates the wholesale business, 
which, in turn, places orders with the 
manufacturers. This starts the wave 
of optimism all along the line. Once 
again pr‘ces begin to rise. The cycle 
is complete and business is again ready 
to start out of the trough up over a 
new wave. 


The cyclic character in the trend of 
wholesale and retail prices is shown 
in Fig. 1, in which the price index of 
business cycles of the Harvard Economic 
Service is contrasted with Bradstreet’s 
index over a rather extended period. 
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Copper Sulphate Advance Features 


New York Market 


Imported Caustic Potash, Permanganate of Potash and Bleaching 
Powder Also Somewhat Higher—Market Generally Steady 


New York, Feb. 26, 1923. 

USINESS in the chemical market 

during the past week was some- 
what quiet, but the general tone was of 
a comparatively steady character. Buy- 
ers have shown a disposition to operate 
on a conservative basis, due to the 
unsettled situation abroad and the 
uncertainty of spring business. The 
single feature of the week’s activities, 
as far as prices are concerned, was the 
advance by domestic makers of copper 
sulphate. The continuous rise in the 
price of copper metal, together with 
the added buying interest among con- 
sumers, was the direct cause of the 
new advance. Imported goods have been 
advanced by leading dealers. Resale 
formaldehyde was quoted at much lower 
levels among several weak holders. Pro- 
ducers, however, continue to quote the 
market firm at former levels. The 
export situation in the alkali market 
showed considerable improvement, with 
several large tonnage inquiries noted 
from European centers. Barium chlo- 
ride, prussiate of potash and oxalic 
acid were rather unsteady at slightly 
lower quotations. Caustic potash, per- 
manganate of potash and bleaching 
powder showed continued activity and 
prices were notably higher during the 
latter part of the week. 


High Spots of the Market 


Arsenic—Resale material was frac- 
tionally lower at 153@15%c. per lb. 
Although business is somewhat dull, 
spot goods remain quite scarce and the 
general tone of the market is firm. 
Shipments were quoted at 154c. per Ib. 

Barium Chloride—Spot material was 
quoted down to $87 per ton by lead- 
ing importers. Shipments from abroad 
were noted at $85 per ton. The general 
condition presents a rather unsteady 
situation. 

Bleaching Powder—Large producers 
report a well-sold market at the works 
and quote $2.20 per 100 lb. for any 
prompt shipments. The resale market 
is very strong, with quotations heard 
around $2.50 per 100 Ib., for large 
drums. 

Caustic Potash — Imported material 
was much firmer during the interval 
and the lowest figure heard was around 
7ic. per Ib. The general range was 
72@7ic. per lb. for 88-92 per cent. 
Cabled demand from abroad was re- 
sponsible for the new advance. 

Caustic Soda — The export market 
presented a stronger tone and sev- 
eral inquiries were received from lead- 
ing European countries. Prices held 
around $3.45@$3.50 per 100 lb. f.a.s. 
Domestic inquiry continued very strong 
at $3.75@$4 per 100 lb., ex-store. Con- 
tracts remained quotably unchanged at 
the works. 


Chlorate of Potash—Imported goods 
were quoted somewhat lower at 7c. per 
lb. for powdered and crystal. Several 
large tonnages were reported on dock 
from Germany during the past week. 
Producers were firm at 84@9c. per Ib. 

Copper Sulphate — Producers ad- 
vanced quotations to $6.50 per 100 lb. 
for 99 per cent large crystals and $6.40 
for smaller crystals. The rise in the 
metal market and the strong consuming 
demand were responsible for the new 
level. Imported material was also ad- 
vanced to $5.75 per 100 lb. on spot. 

Epsom Salt—Domestic U.S.P. mate- 
rial was quoted at $2.50 per 100 lb., 
with technical at $1.75@$2 per 100 lb. 
Imported U.S.P. held around $2 per 
100 lb. and technical at $1.10@$1.20. 
Demand was merely of a _ routine 
nature. 

Formaldehyde — The market pre- 
sented an unsteady tone with several 
second hands quoting as low as 1l5c. 
per lb. on spot. Producers were firm 
at 16c. per lb. in carload lots and 164c. 
for lesser quantities. 

Oxalic Acid— Producers quote the 
market at 124c. per lb. f.o.b. works. 
Imported goods on spot held around 
12@13c. per lb. Shipments were 
quoted at 124c. per lb. duty paid. The 
demand was rather quiet. 

Prussiate of Potash—The market 
appeared slightly lower, due to the lack 
of consuming interest. The yellow salt 
was quoted at 374c. per lb., with a 
probable concession on actual business. 
Red prussiate was down to 80c. per lb. 


Active Buying of Vegetable Oils 


Linseed Oil — Leading crushers an- 
nounced another sharp advance in 
prices to become effective Feb. 26. 
Late figures for nearby shipments 
ranged around 98c. per gal., carload 
basis in barrels. April shipment was 
quoted at 97c. per gal., with May at 
94@95c. per gal. Foreign oil held quite 
firm, with March-April shipment from 
England at 94c. per gal., duty paid. 

Castor Oil—Several odd lots of No. 3 
grade sold as low as 12ic. per lb., but 
producers reported a strong market at 
12%c. The general inquiry showed 
material improvement, due to the 
stronger market for castor beans. The 
U.S.P. material was quoted firm at 
134c. per lb., in barrels. 

Coconut Oil — Prices were quoted 
along steady lines, although actual busi- 
ness was very quiet. Spot Ceylon type 
oil closed at 84c. per lb., sellers’ tanks. 
Cochin oil was quoted at 9¥%c. per Ib., 
prompt shipment, in barrels. 

Corn Oil—The market appeared quite 
strong with a few odd lots quoted at 
104c. per Ib., f.0.b. point of production. 
The general range was around 108@ 
10jc. per Ib. Spot in barrels was 
quoted around 11lic. per lb. 
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Good Alkali Business in the 
St. Louis Market 


Satisfactory Volume Reported Although 
Prices Are Somewhat Unsteady— 
Imported Chemicals Affected 


St. Louis, Mo., Feb. 22, 1923. 

Trading in industrial chemicals in 
this market has been very encouraging 
and there is a pronounced tendency 
toward higher levels. This is particu- 
larly true of the imported chemicals, 
which are affected by the European 
situation, and some rather heavy buy- 
ing is being done in this line. The 
shortage of box-cars, interruptions and 
delays in transportation have caused 
serious shortages of stocks in many 
directions, and have also resulted in a 
firmer tone in the market. 


Alkali Market Is Good 


The market on alkalis is good. 
Prices are somewhat unsteady, but 
quite a volume of business is being 
transacted and usually at a fair price. 
Occasionally there are inside quota- 
tions, but as a rule quotations are as 
per schedule. Cawstic soda, solid, is 
being quoted at $3.75 in 5-drum lots 
and $3.90 in single drums. Flake 
caustic in 5-drum lots can be had at 
$4.25 and $4.40 in single drums. Soda 
ash in ton lots in bags is being quoted 
at $1.95 per 100 lb. and in less than 
ton lots at $2.10 per 100 lb. The usual 
differential of 15c. for barrels over 
bags still holds. Bicarbonate of soda 
is moving in good volume and prices 
are quite firm. Barrels are generally 
being quoted at $2.40 and kegs at 
$2.60 per 100 lb. Sal soda is firmer 
than usual and quality material is 
quoted at $2 per 100 Ib. in barrels, 
$2.25 per 100 lb. in kegs. Some low- 
grade materials are being offered at 
lower prices, but are not affecting the 
market generally. 


Other Price Changes 


Heavy mineral acids are in much 
better demand and the increased vol- 
ume is very marked. Citric acid is not 
doing much, but developments are in 
order for the next few weeks. Ovalic 
acid is not moving so well and prices 
remain the same. Producers of phos- 
phoric acid advanced their prices last 
week, but trading has not been so good. 
The season for this article is approach- 
ing, however, and a material increase 
should be expected. The movement of 
tartaric acid is fair, but should show 
more life very soon. The white arsenic 
situation is still very tight and supplies 
are very difficult to obtain. Glycerine 
is again very firm and without excep- 
tion is being quoted at 184c. in drums. 
Contract business is being done on the 
same basis and future predictions are 
for firmness. There has been no 
change in the price of copperas and 
supplies are easier, but little surplus 
has been accumulated. The demand 
for cream of tartar is increasing, but 
no large quantities are involved. Po- 
tassium cyanide, granular, is moving 
briskly. The market for permanganate 
of potash is extremely strong with a 
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. heavy demand, but supplies are limited. 


Sulphur is holding its own in price and 
is increasing in volume. Quite a vol- 
ume has been unloaded in this market 
recently. Refined flowers in 10-bbl. 
lots are quoted at $3.85 per 100 lb., 
single barrels at $4, light flour refined, 
in 10-bbl. lots at $3.30, single barrels 
at $3.40 per 100 lb. Roll brimstone is 
at $3 per 100 lb., and crude sulphur 
in bags at $1.90 in ton lots, $2 per 
100 lb. in less. Zine dust has advanced 
jc. since our last report and is now 
quoted at 104c. in carload lots f.o.b. 
St. Louis, with a good volume of busi- 
ness transacted at this figure. The 
zine sulphate market is very lively, 
and in one direction it is reported that 
the demand has been unusually heavy 
during the last 2 weeks. The market 
is firm with no change in price—3ic. 
in carload lots f.o.b. St. Louis. Zine 
spelter is very active and in good de- 
mand for domestic consumption as well 
as for export. Since the first of the 
year the market has advanced about 
$15 per ton and today is quoted at 
$7.40@$7.50 per 100 lb., f.o.b. St. Louis. 


Vegetable Oils in Better Demand 


Linseed oil has firmed up quite lively 
and the market is now completely in 
the hands of the producers. Five-bbl. 
lots are quoted at $1 for the raw and 
$1.02 for the boiled oil, while 1- to 
4-bbl. lots are quoted at $1.11 and 
$1.13 respectively per gallon. Castor 
oil is very firm at 143c. per lb. in 
drums, and the present condition of the 
seed market would seem to indicate a 
still higher market. Turpentine is 
holding very well and is quoted today 
at $1.54 per gal. in 5-bbl. lots and $1.59 
per gal. in single barrels. 





Steel Market Shows Signs 
of Excitement 


The Cause, However, May Be Found in 
the Widespread Tendency 
to Speculate 


PITTSBURGH, Feb. 23, 1923. 


The finished steel market presents a 
still more excited condition. Many job- 
bers and manufacturing consumers are 
seeking to place additional orders or 
contracts, and seem rather indifferent 
as to prices that may be charged. This 
is a familiar phenomenon in steel mar- 
ket movements and mills interpret it 
as indicating that there is a widespread 
tendency to speculate, by overrating 
prospective requirements and by en- 
deavoring to anticipate price advances. 
Accordingly, a great deal of the offered 
business is being refused, or is being 
filed for entry later at prices that may 
then be ruling. The actual turnover 
in the market, in sales and purchases, 
is lighter than in January, and is made 
up largely of orders against actual con- 
struction projects. 

The superficial appearance of the 
steel market, with a large volume of 
inquiry, with mills refusing to enter- 
tain much of the inquiry and with prices 
advancing, would suggest that steel is 
scarce and that there’is not going to be 


enough to meet all requirements in the 
next few months. If such a condition 
develops, it will be unprecedented and 
not far removed from a miracle. For 
5 months shipments of steel from mills 
have been very heavy, and they are at 
a greater rate still at the present time, 
with very favorable prospects for mill 
operation in March. On account of the 
time of year, consumption of steel in 
many quarters has been restricted. 

In industrial activity there is always 
a limiting factor. Sometimes it is the 
amount of “confidence,” sometimes the 
supply of money or capital. Sometimes, 
possibly, it may be the supply of steel, 
which was restricted in the latter part 
of 1919 by the steel strike, followed by 
the bituminous coal strike. In the next 
few months industrial activity will be 
limited only by two influences—supply 
of transportation and supply of labor. 
Transportation limitation is merely a 
possibility, not a probability. Labor 
limitation is a certainty. In the past 
few months there have been restrictions 
in outdoor work and the steel mills have 
had a fairly ‘good labor supply, result- 
ing in heavy production and deliveries. 
The steel has not all been consumed, 
some of it being accumulated against 
spring requirements. Steel production 
has acquired a margin of safety over 
steel consumption. Much of the willing- 
ness of steel buyers to take deliveries 
so freely of late and at the present 
time is due in part at least to the fact 
that on the whole the deliveries are at 
prices much below those now ruling, 
being against old orders or contracts. 
There is much more chance, for the 
next few months, of steel consumption 
being restricted by labor supply than 
of steel supplies falling short of actual 
consuming capacity. 


Prices Advance 


The minimum market price on bars, 
shapes and plates has advanced in the 
week from 2.20c. to 2.25c. The 2.25c. 
price seems to have been an objective 
of some conservative sellers and the 
chances seem to be that the general 
basis of the market will not advance 
farther, higher prices, if obtained, being 
on early deliveries and thus represent- 
ing a delivery premium rather than a 
general advance. Possibly the same 
observation may be made of finished 
steel prices in general. 

The advancing tendency in the inde- 
pendent market for sheets, the Steel 
Corporation having been sold out 
through June and therefore not being 
a factor, has crystallized on definite 
prices at which a number of independ- 
ents have opened order books for ship- 
ment after April 1. These prices now 
represent the sheet market, and are as 
follows: Blue annealed, 2.75c., base, on 
12 gage and heavier and 2.90c., base, 
on 13 gage and lighter; black sheets, 
3.60c.; galvanized sheets, 4.75c.; auto- 
mobile sheets, 5.25c. Splitting the blue 
annealed list is an innovation, making 
the advance over old prices $5@$8 a 
ton according to gage. Black sheets 
advance $5 a ton and galvanized sheets 
$8, the spread being increased on ac- 
count of the high price of zinc, while 
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difficulty in securing labor for galvan- 
izing departments is also a factor. The 
price of independent producers of auto- 
mobile sheets had been 5c., so that there 
is an advance of $5 a ton in the inde- 
pendent market, but the Steel Corpo- 
ration had not advanced above its old 
price of 4.70c., at which it is sold prac- 
tically through June. 

By a weighted average, finished steel 
prices are now 60 per cent above their 
1913 average, or at 160 using 1913 as 
100. The Bureau of Labor’s index num- 
ber of commodities at wholesale, on 
this basis, has been at 156 for the past 
three monthly announcements. Last 
week Secretary Mellon was reported as 
expressing the opinion that the general 
advance in commodity prices, with the 
exception of steel, had probably ended. 
The present outlook is that steel may 
not advance farther, except for the de- 
velopment of delivery premiums, involv- 
ing only small tonnages. As a matter 
of fact, the great bulk of the present 
mill deliveries is at much below current 
market prices. 


Coke and Pig Iron 


The Connellsville coke market has 
developed a new line. The common be- 
lief had been that the declining tend- 
ency marked since the first of the year 
would continue until the market should 
reach a level commensurate with old 
prices with allowance for higher wages 
now paid. Demand for domestic con- 
sumption was expected to disappear 
this month, causing a decline of its 
own. Furnaces having contracts for 
the current quarter intended to defer 
as long as possible negotiating con- 
tracts for second quarter. 

The coke market has turned, losing 
its prospect of further decline and be- 
coming-strong. The chief factor appar- 
ent is that two steel companies in 
Youngstown, Republic Iron & Steel Co. 
and Youngstown Sheet & Tube Co., have 
bought Connellsville coke to July 1, pay- 
ing $7 for most of the tonnage and 
$6.75 for a smaller part. The particular 
point is that these companies have by- 
product coking capacity sufficient to 
cover normal requirements of their 
blast furnaces, but under forced oper- 
ation they require a little outside coke. 
The tonnage bought by the two com- 
panies is 29,000 tons a month. Two or 
three months ago these steel interests 
were willing if not anxious to sell basic 
pig iron, thus competing with merchant 
furnaces. Now they buy coke. in the 
market patronized by merchant fur- 
naces and thus become their competitors 
in the purchase of raw materials. There 
is an interesting reversal of the force 
applied upon the merchant pig iron 
market. The merchant furnaces now 
see that coke will cost them more for 
second quarter than was expected. The 
pig-iron market has already strength- 
ened materially, basic and foundry being 
quotable $1 a ton higher than a week 
ago. The market now stands at $28 
for bessemer, $27 for basic and $28 for 
foundry, at valley furnaces, with $1.77 
freight to Pittsburgh. It may easily 
advance a couple of dollars a ton within 
a month. 
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Current Prices in the New York Market 


FOR CHEMICALS, OILS AND ALLIED PRODUCTS 


Although these prices are for the spot market in New York City, a special effort has been made to report the American 


manufacturer’s quotations whenever available. 
and these prices are so designated. 
to have a material effect on the market. 


In many instances these are for material f.o.b. works or on a contract basis 
Quotations on imported and resale stocks are reported when of sufficient importance 


Prices quoted in these columns apply to large quantities in original packages. 
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General Chemicals 


Acetic anhydride, 85%, drums _ tb. 
Acetone, drums t 
Acid, acetic, 28° 

Acetic, 56°, b b 1 

Glacial, 99\¢ >, carboys 

Borie, crystals, bbl 

Borie, powder, bbl 

Citric, ke 

Formic, 8 

Gallic, tech. Ib. 

Hydrochloric, 18° tanks, 100 Ib. 

Hydrofluoric, 52%, carboys Ib. 

Lactic, 44%, tech . light, 


yb. ‘ 
22% tech., light, bbl... Ib 

Muriatic, 20°, tanks, 100 Ib. 

Nitric, 36°, carboys. . Ib 

Nitric, 42°, carboys 

Oleum, 20°, tanks.... 

Oxalie, eryst ‘als, bbi 

Phosphoric, 50% carboys 

Pyrogallic, resublimed 

Sulphuric, 60°, tanks 

Sulphuric, 60°, drums... 

Sulphuric, 66°, tanks 

Sulphuric, 66° drums. . 

Tannie, U.S.P., bbl.... 

Tannie, tech., bbl 

Tartaric, imp. erys., bbl.... 

Tartaric, imp., powd., bbl. 

Tartaric, domestic, bbl... .. 

Tungstic, per Ib. of WO.... 
Aleohol, butyl, drums 
Alcohol ethyl ( Yologne 

spirit), bbl.. gal 
Alcohol, methyl (see Methanol) 
Alcohol, denatured, 188 proof 


Jo. ° 
Alum, ammonia, lump, bbl... fh. 
Potash, lump, bbl... b. 
Chrome, lump, potash, bbl. Ib. 
Aluminum sulphate, com., 
— . 100 Tb. 
Iron free bags . 
Aqua ammonia, 26°,drums.. Ib. 
Ammonia, anhydrous, cyl.... Ib. 
Ammonium carbonate, powd. 
casks, imported 
Ammonium carbonate, powd. 
domestic, bbl. : 
Ammonium nitrate, tech., 


casks... 
Amy! acetate tech., drums... 
Arsenic, white, powd., bb! 
Arsenic, red, powd., kegs. ... 
Barium carbonate, bbl... .. 
Barium chloride, bbl... .. 
Barium dioxide, drums. . 
Barium nitrate, casks 
Barium sulphate, bbl... 
Plane fixe, dry, bb! 
Blane fixe, pulp, bbl... 
Bleaching pon f.o.b. wks., 
drums. ....... 100 Th. 
Resale drums.... 100 Ib. 
Porax, bbl. : ae 
Rromine, cases . 
Calcium acetate, bags . 100 Th. 
Calcium carbide, drums Th. 
Calcium chloride, fused, drums ton 
Gran. drums Ib 
Calcium phosphate, mono, 
bbl. pes 


Camphor, cases 
Carbon bisulphide, drums 
Carbon tetrachloride, drums 
Chalk, preci p.—domestie, 
light, bb! 
Domestic, heavy, bbl.. 
Imported, light, bbl.. 
Chlorine, liquid, cylinders 
Chloroform, tech., drums. 
Cobalt oxide, bbl. fe 
Copperas, bulk, f.o.b. wke.. ton 
Copper carbonate, w.. * > 
Copper cyanide, drum 
Copper sulphate, erys., ir, ioolh, 
Cream of tartar, bbl... ... Ib. 
Dextrine, corn, bags 100 Ib. 


Ether, U.S.P., drums 

Ethyl acetate, com., 
drums ; 

Ethyl acetate, pure (acetic 
ether, 98% to 100%) 








Fullers earth, f.o.b. mines. . net ton 
Fullers earth—imp., powd., net ton 
Fusel oil, ref., drums. 

Fusel oil, crude, drums. . 


| Glaubers salt, wks., bags. . 
| Glaubers salt, imp., bags. . . 
| Glycerine, c.p., drums extra... 


Glycerine, dynamite, drums.. 
Iodine, resublimed......... 
Iron oxide, red, casks 
Lead: 
White, basic cabonate, » dry, 
casks 
White, in oil, kegs. 
Red, dry, casks. 
Red, in oil, kegs. 
ia — acetate, white ae 
cad arsenat 
I ak peer git) 
Lime, Lump, bbl 
l.itharge, comm., casks. . 
!.ithophone, bbl. 
Magnesium carb., tech. bags 
Methanol, 95%, b 
Methanol, 97%, ber 
Nickel salt, double, bbl... ; 
Nickel salts, single, | ‘ 
Phosgene a. sya 
Phosphorus, red, cases. 
Phosphorus, yellow, cases. 
Potassium bichromate, casks 
Potepaem bromide, ons. a 
»» 
Potassium carbonate, seater 
calcined, cas 
Potassium chlorate, powd 
Potassium eyanide rums. ‘ 
Potassium hydroxide (caustic 
potash) drums........1 


| Potassium iodide, cases 
| Potassium nitrate, bbl.. 


Potassium permanganate, 
drums. . 

Potassium prussiate, 
casks... 

Potassium prussiate, yellow, 
casks 

Salammoniae, ‘white, gran., 
casks, impor ak 

Salamepenies, a, eran, 

, domestic. P 
PR gh nn casks. 

Salsoda, bbl 

Salt cake (bulk) 

Soda ash, light, 


Soda asn, light, basis, 48%, 
begs, contract, f.o.b.. .. 


! 
Soda” ok light, 58%, flat, 
ags, resale sje ae eee 
Soda ash, dense, bags, con- 
tract, basis 48% 100 Ib. 
Soda ash, Conse, i 
resale 5 
Soda, caustic, 
drums, f.a.s.. ees 
Soda, caustic, 76%, 
drums, contract... . . 
Soda, caustic, basis 
wks., contract. ‘ 
Soda, caustic, ground and 
flake, contracts. 
Soda, caustic, ground and 
flake, resale. 1 
Sodium acetate, works, bags.. 
Sodium bicarbonate, bbl... . 100 ib 
Sodium bichromate, casks... Ib. 
Sodium Mesveate (niter cake) ton 
en pat ite, eons. 
Sodium chlorate, kegs... 
Sodium chlorid 
Sodium cyanide, cases. ...... 
Sodium fluoride, bbl.. . " 
Sodium hyposulphite, bbl... Ib. 
Sodium nitrite, casks. . —a |S 
Sodium peroxide, powd., ‘cases Ib. 
Soles phosphate, dibasic, 


Sodium prussiate, 
Sodium silicate (40° 


Sodium silicate (60°. drums) 100 Ib. 


Sodium sulphide, fused 

62% drums 
Sodium culphite, exys.,} bbl... 
Strontium nitrate, powd bbl. Ib. 
Sulphur chloride, yel drums. Ib. 
Sulphur, crude 
Sulphur dioxide, eee ne Ib. 
Sulphur, flour, bbl.. * 100 Ib. 


SS OO 


| Formaldehyde, 40%, bbl..... Ib. 


$0 
16 
30 

5 


oon f+ VN VO eOlUelUe 


—s 
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Sulphur, roll, bbl..........100Ib. $2.00 -— $2.50 
Tale—imported, bags ....+ ton 36.00 — 40.00 
Tale—domestic 3 . ton 18.00 — 25.00 
Tin bichloride, bbl Ib. » . 
Tin oxide, bbl... Ib. 

Zine carbonate, bags > 

Zine chloride, gran, bbl.....,. Ib. 

Zine cyanide, drums......... Tb. 

Zine oxide, XX, bbl......... Ib. 

Zinc sulphate, bbl... ... . . . 100 Ib. 


Coal-Tar Prodests 


Alpha-naphthol, crude, bbl.... 
Alpha-naphthol, ref., bbl... .. 
Alpha- oy ~ bbl... 
Aniline oil, drums 

Aniline salts, bbl. . 7 
Anthracene, 80%, ‘drums. . 
Anthracene, 80°, imp., 

drums, duty peid 

Anthraquinone, Oe ‘paste, 


Renaaldebyde U.S8.P., carboys 

Benzene, pure, water-white, 
tanks and 

Benzene, 90%, tanks & drums 

Benzene, 90%, drums, resale.. 

Benzidine base, bbl 

Benzidine sulphate, bbl.. 

Benzoic acid, U.S. P., egs.. 

Benzoate of soda, us ne bbl. 

Benz + egy 95-97¢;,. ref., 


Benayl ¢ chioride, tech., drums 
Beta-naphthol, a bbl... 
Beta-naphthol, tech., bb! 
Bete-naphthylamine, tec tec 
Car 
Cresol, U.S.P., drums 
Ortho-cresol, drums. ae 
Cresylic acid, Ww, ‘resale, 
drums 


Dictholeniiion drums 
Dimethylaniline, drums 
Dinitrobenzene, bb! ieawe 
Dinitroclorbenzene, bbl... .. . 
Dinitronaphthalene, bbl... . . 
Dinitrophenol, bb! 
Dinitrotoluene, bb! & tg 
Dip oil, 25%, drums......... 
Diphenylamine, bbl... ...... 
T-aci 1 
Meta-phenylenediamine, bbl. 
Michlers ketone, 
Monochlorbenzene, ge * 
Monoethylaniline, drums. . 
Naphthalene, crushed, bbi... 
Naphthalene, flake, a 
Naphthalene, balls, bbl.. 
Naphthionate of soda, pb. 
Naphthionie acid, 
Nitrobenzene, drums 
Nitro-naphthalene, bbl 
Nitro-toluene, 


Ortho-amidophenol, kegs. . 
te ee drums 
Ortho-nitrophenol, bbl 
Ortho-nitrotoluene, drums. . 
Ortho-toluidine, bbl. . eS 
Para-amidophenol, base, kegs 
Para-amidophenol, HCl, kegs 
pese- Seenarnens. bbl 
Paranitraniline, b 
Para-nitrotoluene, bbl... 
Para-phen lenediamine, bol. 
Para-toluidine, bbl.. 
Phthalic anh he bbl... 
Phenol, U.S.P., d 
Picric acid, bi 
Pyridine, dom., GEUMS. .. «2... 
ine, imp., ‘drums....... 
Resereinol tech., + keas. 
esorcinol, pure, a. 
R-salt, b Dae éii 
Salicylic a ‘tech.. bbi 
Salicylic acid, U.S. P., bbl. . 
Solvent naphtha, water- 
white, drums 
Crude, drums. 
Sulphanilic acid, crude, bbl... 
Thiocarbanilide, k 
Toluidine, kegs 
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CHEMICAL AND METALLURGICAL 


Naval Stores 
Rosin B-D, bbl.. .....280lb. $6.00-... 
Rosin E-I, bbl eatath, Kina aed 280 Ib. 6.10 — $6.25 
Rosin K-N, bbl........... 0 Ib. 6.40 - 6.80 
Rosin W.G.-W.W., bbl..... 280 Ib. 7.25 - 7.95 
Wood rosin, bbl.. 80 Ib. 6.27 @... 
Turpentine, spirits ‘of, bbl... gal. .51- 1.52 
ood, steam dist., bbl..... ie So Bae 

Wood. dest. dist bbl... “a eee 
Pine tar pitch, bbl, YS Sere + | 

Tar, kiln burned, bbl....... 500 Ib. . .- 12.00 
Retort tar, bbl , . | Gee .- 11.00 
Rosin oil, first run, bbl. > . foe ee 
Rosin oil, second run, bbl gal. 47 -..... 
Rosin oil, third run, bbl...... gal. a i. Jen 
Pine oil, steam dist. . ~S Se - .90 
Pine oil, pure, dest. dist... ly 2esened - .85 
Pine tar oil, ref.............. GU sovonrs - .46 
Pine tar oil, crude, fanke 

f.0.b. Jacksonville, Fla Siete cia ee 
Pine tar oil, double ref., bbl.. * ae - <a 
Pine tar, ref., thin, bbl.. OR Mabine e-o4 - .25 
Pinewood creoscte, ref., bbl. i ts te eal - co 
Vegetable Oils 

Castor oil, No. 3, bbl......... Ib. $.123- $.13 
Castor oil, AA, en id, Ib. -134- =. 133 
Chinawood oil, bbl.......... lb. -18)- =. 18} 
Coconut oil, Ceylon, bbl... Ib. .O1- . 93 
Coconut oil, Cochin, bbl... Ib. .093- = .10 
Corn oil, crude, bbl. lb. -Wb- £1 
Cottonseed oil, crude « ob. 

mill), tanks. . sts wy ae .10- .10 
Summer yellow, bbl... .... Ib. <e*.. ale 
Letew p? ellow, a aa Ib. .13 - . 13} 

Linseed oil, raw, car lots, bbl. gal. .9- .99 
Raw, sank cars (dom.)..... gal. .94- .95 
Boiled, 5-bbl. lots(dom.).. gal. 1.02- 1.04 

Olive oil, yy 09 bissieune al. §.10- 1.15 

Palm, ‘os, casks. . me fb. .08 - .08} 

Palm kernel, bbl............ Ib. . 08}- .09 

Peanut oil, crude, tanks —_ Ib. . 134- . 13} 

Peanut oil, oo ae -16- .16} 

Rapeseed oil, refined, bbl... gal. 85 - .86 
Rapeseed oil, blown, bbl... - .90 - 91 

Soya bean(Manchurian), bbl. Ib. ee ee 

ank, f.o.b. Pacific coast.... Ib. yee 
Fish Oils 

Menhaden, light » bbl. gal. $0.60 -....... 
White bleached, bbl....... gal. .64- .65 
Blown, bbl . gal. 68 - .69 

Whale No. | crude, tanks, 

ee ee .06 - . 06} 

Dye & ‘Shaaing Materials 

Divi-divi, bags. . ton $38.00 -—$39.00 

Fustic, sticks. .............. ton 30.00 - 35.00 

Fustic, chips, bags. pe hace wie i Ib. .04 - 05 

Logwood, sticks Se ton 28.00 - 30.00 

Logwood, chips, bags....... . Ib. .02}- . 03} 

Sumac, leaves, Sicily, ae. ton 65.00 - 

Sumac, ground, bags.. ton 55.00 — 60.00 

Sumac, domestic, bags.. . ton 35.00 - 

Tapioca flour, bags.......... Ib. .034- 05 

EXTRACTS 

Archil, cone., bbl......... Ib. $0.17 -— $0.18 

Chestnut, 25% tannin, tanks. Ib. .02 - . 03 

Divi-divi, 25%, cong bbl.. lb. .04 - .05 

Fustic, crystals, bb bbl its i Ib. .20 - .22 

Fustic, liquid, 42 ° bbl. Ib. .08 - .09 

Gambier ‘ia.. 25% tannin, bbl. Ib. .08 - .09 

Hematine erys., bbl. Ib. .14-  .18 

Hemlock, 25% tannin, bbl.. Ib. .04 - .05 

Hypernic, solid, drums. . Ib. .24 - . 26 

Hypernic, liquid, 51°, bbl... Ib. .14- .17 

Logwood, crys., bbl.. Ib. .19 - .20 

Logwood, liq., ha. 31 bb... Ib. .09- .10 

Quebracho, solid, 6 tannin, 

ae > Fk 2 ee Ib. .043- .05 

Sumac, dom., 51°, bbl... .. .. Ib. .06}- .07 
Waxes 

pe re Ib. $0.28 — $0.30 

Beeswax, oe ety dark, bags. Ib. .30 - .32 

Beeswax, refined, light, bags.. Ib. 34- 35 

Beeswax, pure white, cases... Ib. .40 - 41 

Candellila, bags...........: Ib. .33- 34 

Carnauba, No. |, bags...... . Ib. .B- 40 
No. 2, North Country, bags Ib. 24 - 244 
No. 3, North Country, bags Ib. .17}- 18} 

SE Gh vkdnenpaads Ib. 15 - 15} 

Montan, crude, bags........ Ib. 033- 

Paraffine, —_ mach, wee 

Ib. .04- .04} 
Crude, mnie 124-126 m. P. ® 

Ib. .02}- .02} 
ran 118-120m.p., vbags... Ib. . 03}4- -035 
Ref.. 125 m-p., Leasene Ib. , 03}- -03; 
oe Ne te eon Ib. 04 - . 04 
Ref., 133-135 m.p., bags... Ib. .044- =. 04} 
Ref., 135-137 m.p., 5 es Ib. .05- .05} 

Stearic acid, .sele pressed, bags Ib. 10 - 10} 
ixwrplateney — Ib. . 10}- 10; 
Triple pressed Ib. eo (te 

‘Festilizers 
Ammonium sulphate, bulk, 

f.o.b. works........... 100 Ib. $3.20 — $3.25 

F.a.s. double bags...... . 100 Ib. 3.85 - 3.95 
Blood, dried, bulk.......... unit 4.60-.... 
Bone, raw, 3 and 50,ground.. ton 30.00 - 35.00 
Fish serap, — , dried, wks. . unit 5.00- 5.10 
Tankage, bah grade, Gob. 2.60 - 2.65 

ankage, hig grade, o.b 

Chicago. . nie unit 4.70- 4 80 


Phosphate rock, f.o.b. mines, 


Florida pebble, 68-72%.... ton $3.50 -— 34.00 
Tennessee, 78-80%... . .. . ton 7.00- 8.00 
Potassium muriate, 80%. bags ton 35.00 — 36.00 
Potassium sulphate, bags. . unit 1.00-... 
Crude Rubber 
Para—Upriver fine.. $0.33 — $0.33} 
Upriver coarse. Ib. .273- =. 28 
Upriver caucho ball... Ib. 29}- 30 
Plantation—First latex crepe Ib. 354- 35} 
Ribbed smoked sheets Ib. .354- 35; 
Brown crepe, thin, 
clean . Ib. 31- 32 
Amber crepe No. 1.... Ib. 31- .32 


Miscellaneous Materials 


Asbestos, crude No. 1, 





f.o.b., + Quet yec.......8h.ton $450.00 -—$550.00 
Asbestos, shingle, f.o.b., 

ee Le sh. ton 60.00 —- 80.00 
iiaten cement, f.o.b., 

GID. . cincxaves sh. ton 15.00 - 17.00 
Basyten, ard. gwen, f.o.b. 

mills, b ; -net ton 16.00 -— 20.00 
Barytes, me ’ off-color, 

f.o.b. mills bulk.. net ton 13.00 - 21.00 
Barytes, floated, f.o.b. 

St. Louis, bbl...... netton 24.00- 28.00 
Barytes, crude f.o.b. 

mines, bulk. ..... het ton 8.50- 9.00 
Casein, bbl., tech... .l1- a 
China clay (kaolin) ute, 

.o.b. Ga.. . .net ton 7.00 - 9.00 
Washed, f.0.b. Ga...... net ton 8.00- 9.00 
Powd., f.o.b.Ga...... net ton 13.00 — 20.00 
Crude f.o.b. Va....... . .net ton 8.00 - 12.00 
Ground, f.o.b. Va......netton 13.00- 20.00 
Imp., lump, bulk... .. . net ton 15.00 —- 20.00 
Imp., pow netton 45.00- 50.00 

Feldspar, No. ‘I pottery... Jongton 6.00- 7.00 
No. 2 pottery. . ..Jongton 5.00- 5.50 
No. I a BE IAS longton 7.00- 7.50 
No. 1! Canadian, f.o.b. 

Me ciewvease longton 25.00 - 27.00 
Graphite, Ceylon, et first 

quality, bbl... .. Ib. .06 - . 06} 

Ceylon, chip, bbl........... Ib. 05 - . 05} 
High grade amorphous 

PS _ ape .ton 35.00- 50.00 
Gum arabic, amber, sorts, 

bags. ... Tb. 15 - .16 
Gum traqacnath, ‘sorts, penpals Jb. .50 - .60 

No lb. 1.75 - 1.80 

Kiessignhe Tob. Cal.. ton 40.00 - 42.00 

.o.b. } .ton 50.00 - 55.00 
Magnesite, crude, f.o.b.Cal.....ton 14.00 - 15.00 
Pumice stone, imp., casks... . .Ib. .03 - . 05} 

Dom., lump, bb : Ib. .05 - 05} 
Dom., ground, bbl... ..... Ib. . 06 - 07 
Shellac, orange fine, bags. .... . Ib. .82 - 83 
Orange superfine, bags... . . . Ib. 84 - 85 
A. C. garnet, bags.. 2. ee 79 - 80 
T. N., bags... lb. .80 - 81 

Silica, gidss sand, f.o.b. Ind... .ton 2.00 - 2.50 

Silica, sand blast, f.o.b. Ind... .ton 2.50 5.00 

Silica, amorphous, 250-mesh, 

f.o.b. ..,ton 17.00 -, 17.50 
Silica, bide. sand, f.o.b. Pa......ton 2.00 a: 
Soapstone, coarse, f.o.b. Vt., 

bags ton 7.00- 8.00 
Tale, 200 mesh, ’ f.0.b. en Vt. * 

bags...... eae  oe<- C2 
Tale, “200 mesh, “fob. Ga. he 

; ton 7.00- 9.00 

Tale, “500 “mesh, ‘f.o.b. Los 

Angeles, bags....... ..ton 16.00 - 20.00 

Refractories 

Bauxite brick, 569% AlyOs, f o.b. 

Pitts urgh. ton $45-50 
Chrome brick, 0. b. Eastern ship- 

ping poin . ton 50-52 
Chesme cunt, 40-506, Crg0s.. . ton 23-27 

40-45% Cras, sacks, f.0.b. 

Eastern shipping points. . ton 23.00 
Fireclay brick, Ist. quality, 9-in. 

: a ai f.o. Yay ee. red 1,000 40-46 

ne ees ity, 9-in. sha o. 

" pee, 1,000 36-41 

Mag: v= ‘brick, Oin. straight 

ee ton 65-68 
9-in. arches, wedges and keys... ton 80-85 
Scraps and splits. . . ton 85 

Silica. brick, 9-in. ‘sizes, " fob. 

icago district. 1,000 48-50 

Silica brick, 9in. sizes, f.o.b. 

Birmingham district. 1,000 48-50 

F.o.b. Mt. Union, Pa. 1,000 42-44 
Silicon carbide refract. brick, 9-in. 1,000 1,100.00 
Ferro-Alloys 

Ferrotitanium, 15-18% 

f.o.b. Niagara Falls, 

N.Y. ets . ton $200.00 -£225.00 
Ferrochromium, per lb. of 

Cr, 6-8% C a. & WW 11} 

4-65 C. Ib. 12- 13 

Ferromanganese, 78-82% 

Mn, Atlantic seabd. 

duty paid.. . gr.ton 105.00 — 107.50 
Spiegeleisen, 19-21% Mn.. gr.ton 35.00 - 37.00 
Ferromolybdenum, 50-60% 

Mo,perlb Mo .... “tb. 1.90- 2.15 
Ferrosilicon, 10-15%... .. gr.ton 38.00- 40.00 

SASH Faeyr gr.ton 80.00 - 85.00 
aay a ie gr.ton 150.00 — 160.00 
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Ferrotungsten, 70-80%, 
per Ib. of W.. $0.90 = $0.95 
Ferro-uranium, 35-500; of 
U. per lb. of U. Ib. fA er ee 
Ferrovanadium, 30-40°;. ' 
per lb. of V Fey 3.50- 4.00 


Ores and Semi-finished Products 


Bauxite, dom. crushed, 


dried, f.o.b. shipping 
points secon Pa . ton $6.50 — $8.75 
Chrome ore, Calif. concen- 
trates, 50° min. CrgO3. ton 22.00 - 23.00 
C.i.f. Atiantic seaboard... . ton 18.50- 19.00 
Coke, f¢ y., f.0.b. ovens . ton 7.75— 8.25 
Coke, furnace, f.o.b. ovens... ton 6.75- 7.00 
Fluorspar, _ gravel, _ f.o.b. 
mines, New Mexico.... ton fee 
Fluorspar, No. 2 Lump — 

Ky. & Ill. mines. ton 25.00 -...... 
Tlmenite, 52% ‘TiO. . Ib .O1}- Ol 
Manganese ore, 8e; Mn, 

f. Atlantic seaport. . unit . 7 er 

Mosman ore, chemical 

. _ ere . ton 75.00- 80.00 
Molybdenite, 2% Re 

‘per Ib. MoS, N Ib. .65 - .70 
Monazite, - unit of This, 

c.i.f., Atl. seaport..... .06 - 08 
Pyrites, Span., fines, c.i.f. 

Atl seaport. ........ unit ilh- 12 
Pyrites, yr furnace size, 

c.i.f. Atl. seaport.. . unit 1hi- 12 
Pyrites, dom. fines, f.o.b. 

mines, Ga......... unit 12 
Rutile, 95% TiOse.. lb. Yer 
Tungsten, scheelite, 60% 

WOs and over, per unit 

hoe a unit 8.50- 8.75 
Tungsten, wolframite, 60%, 

WOs and over, per unit 

he, ee unit 8.00- 8.25 
Uranium 7, sensnetite) per 

Ib. of UgOg. ....... 3.50 - 3.75 
Uranium an 96% per lb. 

eee . Ib 2.25 - 2.50 
Vanadium pentoxide, 9907... Ib. 12.00 -— 14.00 
Vanadium’'ore, per Ib. V205.. Ib. 1.00 - part 
Zircon, mane) iron free, 

f.o.b. Pablo, Fla... . Ib. .044- 13 


Non-Ferrous Materials 

Cents per Lb 

Copper, electrolytic 16. 00@, 16.125 
Aluminum, 98 to 99; 24.00 

Antimony, wholesale, Chinese and 


Japanese. ... ; 15-7.50 
Nickel, virgin metal..... tails set all 25 .00-27.00 
Nickel, ingot and shor. . . 00 
Monel metal, shot and blocks. . 32.00 
Monel metal, ingots. ................ 38.00 
Monel metal, sheet a ee 45.00 
Tin, 5-ton lots, Straits. .............. 43.125 
Lead, New York, spot............... 8.00 
Lead, E. St. Louis, spot deed eater 8. 00-8. 15 
Zinc, spot, New York. ... ee 7.55-7.60 
Zinc, spot, E. St. Louis. td 7.20-7.30 

OTHER METALS 
Silver (commercial)...... . oz $0. 64] 
Cadmium Ib. 1.15 
Bismuth (500 Ib. lots). lb. 2.55 
Cobalt : a 3.00@ 3.25 
Magnesium, ‘ingots, , Ib. 1.00@ 1.05 
Platinum...... oz. 110.00@114.00 
SPE ee oz. 260.00@275.00 
NS ind 5 mn eich wide on. 79.00 
Mercury .75 Ib. 70.00 
FINISHED METAL PRODUCTS 


Warehouse Price 
Cents per Lb. 
20.75 





Copper sheets, hot rolled. ......... 0. 

Copper bottoms 30.75 
Copper rods ‘ 20.50 
High brass wire 19.50 
High brass rods 17.00 
Low brass wire. ...... 21.10 
Oe, a ae 22.00 
Brazed brass tubing.. oe ae eae 24.25 
Brazed bronze tubing.............. 29.00 
Seamless copper tubing. ...... 3 i 


Seamless high brass tubing..... 


OLD METALS—The following are the dealers’ 
purchasing prices in cents per pound: 


Copper, heavy and crucible . .30@11.50 
Copper, heavy and wire... .......... 11 25@11.50 
Copper, light and bottoms.......... 9.25@ 9.50 
le a] heavy.. ee Saree em 5.75@ 6.00 
Lead, tea 3.50@ 3.75 
Brass, heavy 6.25@ 6.40 
SS ae eer 5.35@ 5.75 
No. | yellow brass turnings. . 6.30@ 6.50 
BD, 0:5 sbeeewG ssp sedis «dt 3.50@ 4.00 
Structural Material 
The following base prices per 100 Ib. are for 


structural shapes 3 in. by } in. and larger, and plates 
} in. and tree from jobbers’ warehouses in the 





cities nam 

New York Chicago 
Structural shapes.............. $3.29 $3.14 
cn cebectews se 3.19 3.04 
Soft steel barshapes............ 3.19 3.04 
Soft steel bands............... 3.29 3.19 
Plates, } to lin. thick.......... 3.29 3.14 
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Construction and 
Operation 


Alabama 


Union Trust 
Rich, president, 
property totaling 


CGADSDEN— The 
Bidg., Baltimore, 
has acquired a tract of 
about 400 acres on the Shinbone Ridge, 
near Gadsden, comprising extensive iron 
ore properties, and plans for large develop- 
ment work \ plant will be installed at an 
early date 


Alabama Co., 
Md., E. N. 


Arizona 


MiaMi—The Inspiration 
commence immediately the 
an addition to its mill A 
steel frame 


Copper Co. will 
construction of 
contract for the 
work has been awarded 


California 


ANGELES—The California 
mover Co., 712 Crocker St., is planning for 
the erection of a new 1-story plant on 14th 
St., to be 115x160 ft., estimated to cost close 
to $30,000, with equipment. 

Lopi—The American-Mexican Ramie Co. 
has tentative plans under consideration for 
the erection of a new local plant for fiber 
refining for commercial service. G. N. 
Schlichten is president 
ANGELES—The Mexican 
Co., 120 Broadway, New York 
scquired property at Los Angeles 
and plans for the construction of a new oil 
refinery It will consist of a number of 
buildings and is estimated to cost in excess 
of $6,000,000, with machinery. E L. 
Doheny, Los Angeles, is president 

HUNTINGTON Beacn—The Pacific Gaso- 
line Co., Los Angeles, is planning for the 
construction of a large gasoline absorption 
plant on local site recently acquired. The 
plant will be operated for gasoline produc- 
tion in co-operation with the Amalgamated 
Oil Co., and is estimated to cost more than 
$100,000. W. J. Bower is president and 
general manager E. T. Hitchcock will be 
in charge of construction. 

OAKLAND—The 
(o., Balboa Bldg., San Francisco, has ac- 
quired property at the foot of 85th Ave., 
Oakland, as a site for the erection of a new 
plant for the manufacture of pigments and 
other paint § ingredients. Plans will be 
drawn at once 


Paint Re- 


Los 


Los Petroleum 
: r., has 
Harbor, 


Western Rock Products 


Los ANGELES—The Pacific Coast Borax 
Co., Kohl Bidg., San Francisco, is taking 
bids on a general contract for the erection 
of the first unit of its proposed new refin- 
ing plant at Los Angeles Harbor, estimated 
to cost approximately $500,000. The in- 
stallation will include a power plant and 
machine shop Albert C. Martin, Higgins 
Bldg., Los Angeles, is architect. 


Connecticut 


Fire, Feb. 15, destroyed a 
portion of the local paper-manufacturing 
plant of the Diamond Match Co., 111 
Broadway, New York, N. Y., with loss esti- 
mated at $100,000, including equipmgnt. It 
is planned to rebuild 

_ Hartrorp—The Hartford City Gas Light 
Co., 565 Main St., will commence immedi- 
ately the erection of a reinforced-concrete 
addition to its artificial gas plant, estimated 
to cost approximately $35,000 Buck & 
Sheldon, 60 Prospect St., Hartford, are en- 
gineers 


SOUTHBURY 


Florida 
SaRAsoTaA—J. D 


Hazen is planning for 
the erection of a new 1-story foundry in 
connection with a new marine repair plant 
to be constructed in the Hog Creek Basin 
section 


EvstTis—The A. J. Wolz Sons Co., 
ating a local brick-manufacturing plant, 
will make a number of additions and im- 
provements, including the installation of ad- 
ditional machinery 


MIamMi—The 


oper- 


Sun Oil Co 
new storage and distributing 
at Alton Rd. and Third St., 
cost approximately $50,000. 


will install a 
plant on site 
estimated to 


Georgia 


HeELEN—The Smethport Extract Co., Da- 
mascus, Va., has purchased property near 
Helen heretofore held by tne Morse 
Brothers Lumber Co., and plans for the 
early erection of a new plant for the pro- 
duction of tannic acid for leather tanning 
and other service. It will cost about 
$25,000. 


Illinois 


Rock IsLAND—The Servus Rubber Co., 
401 Central Park Bldg., has tentative plans 
under consideration for the erection of an 
addition to its plant for considerable. in- 
crease in capacity. It is expected to build 
five new factory units. J. J. Adams is 
president. 

Cuicaco—The Hoffman Brothers Tan- 
ning Co., 4701 Grand Ave., has taken bids 
and will soon award a general contract for 
the erection of a 2-story and basement ad- 
dition, 25x100 ft., at Grand and Kilpatrick 
Aves. August C. Wilmanns, 38 South Dear- 
born St., is architect. C. D. Hoffman is 
president. 


Indiana 


EVANSVILLE—-The Best Brick Co. is plan- 
ning for extensions in its plant for in- 
creased output. Machinery to cost about 
$12,000 will be installed. 

SHELBYVILLE—The Kennedy Car Liner & 
Bag Co. has awarded a contract to the H. 
K. Ferguson Co., .Cleveland, O., for the 
erection of a new plant, 250x400 ft., for 
the manufacture of paper products, to re- 
place a portion of its works recently de- 
stroyed by fire. The structure is estimated 
to cost about $100,000, including equipment. 
Fred W. Kennedy is president. 


Kansas 


Peru—The Mid-Continent Clay Co. is ar- 
ranging for the discontinuance of face-brick 
manufacture, and will devote its entire 
plant to the production of burned clay roof- 
ing tile and tile slabs. Necessary facili- 
ties will be installed for the change. 


Kentucky 


ASHLAND—The American Rolling Mill Co. 
is arranging for the immediate rebuilding 
of its chemical laboratory at the local 
works, destroyed by fire, Feb. 12. Head- 
quarters of the company are at Middletown, 
Ohio. 


Louisiana 


ELIZABETH—The Calcasieu Mfg. Co. has 
construction under way on a new local 
paper mill and plans to install machinery 
at an early date. The plant will be ready 
for service in the spring. It is estimated 
to cost in excess of $75,000. 


Maryland 


BALTIMORE — The Piccadilly Ink Co., re- 
cently incorporated with a capital of $100,- 
000, to manufacture writing and other inks, 
has acquired the 3-story building, 25x30 ft., 
at 872 Linden Ave., for a new plant and 
will take immediate possession. <A large 
portion of the structure will be given over 
to analytical laboratories, and equipment 
will be installed at once. R. F. Humphries, 
Jr., is president, and E. H. Wight, di- 
rector. 

BALTIMORE—The Board of Awards 
of the City Register, City Hall, will re- 
ceive bids until March 7 for additions to 
the Monte-Bello filtering plant at the mu- 
nicipal waterworks, as per plans and speci- 
fications at the office of William A. Megraw, 
Room 204, City Hall, Baltimore, water en- 
gineer. 


office 


Michigan 


Sr. JoserpH—Frank S. Bicking, West 
Chester, Pa., formerly an official of the S. 
Austin Bicking Paper Co., East Downing- 
ton, Pa., has acquired the plant and prop- 
erty of the Mullen Brothers Paper Co., St. 
Joseph, at a sale in bankruptcy, for a con- 
sideration said to be in excess of $93,000. 
The new owner is said to be planning for 
the organization of a new company to take 
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over and operate the plant. 
improvements will be made. 


A number of 


Minnesota 


Sr. Paut—The Waldorf Paper Products 
Co., Hampden and Wabash Aves., is com- 
pleting plans and will take bids early in 
March, for the erection of a new plant at 
Hampden and Myrtle Aves, to be 5-story, 
83x250 ft., estimated to cost approximately 
$256,000, including machinery. H. A. Sull- 
wold, 641 Endicott Bldg., St. Paul, is archi- 
tect. 


Missouri 


AsH Grove—The Ash Grove Lime & Port- 
land Cement Co. is planning for improve- 
ments at its plant, including the erection 
of a new power house, estimated to cost 
about $75,000. 


Massachusetts 


PpraBpopy — The 
Co., 810 Sycamore 
acquired the local tanning plant of J. T. 
O’Shea. The structure was recently com- 
pleted and has never been occupied. The 
new owner plans for the immediate in- 
stallation of machinery and will operate as 
a branch tannery for the production of 
finished calfskin. It is purposed to develop 
an output of 250 doz. calfskins daily. 


Nebraska 


OMAaHA—Armour & Co., Union Stock 
Yards, Chicago, IIL, are considering plans 
for the rebuilding of the portion of their 
packing plant at South Omaha, destroyed 
by fire, Feb. 15, with loss reported in excess 
of $1,500,000, including lard refineries and 
other structures. 


Griess-Pfleger 
St., Cincinnati, 


Tanning 
O., has 


New Jersey 
NEWARK—The Anglo-American Varnish 
Co., 53 Johnston Ave., has filed plans for 
the erection of an addition to its plant to 
cost about $22,000. Fred A. Phelps, Union 
Bldg., is architect. 


BAYONNE—The Ingram-Richardson Mfg. 
Co., Beaver Falls, Pa.. manufacturer of 
porcelain enameled iron signs, etc., has 
awarded a contract to James Mitchell, Inc., 
999 Bergen Ave., Jersey City, N. J., for the 
erection of its proposed new local plant, to 
be l1-story, reinforced-concrete, 181x324 ft. 
Work will be placed under way at once. 
The A. M. Allen Co., 7016 Buclid Ave., 
Cleveland, O., is archiect and engineer. 

TRENTON—The General Chinaware Corp.,. 
15 Broad St., New York. N. Y., recently 
organized to manufacture sanitary earthen- 
ware products, has acquired the former 
local plant of the New Jersey Chinaware 
Co., and will conduct operations at this lo- 
cation. Extensive production is planned; 
improvements will be made in the plant. 

KBARNY—Swift & Co., Harrison Turnpike, 
are planning for the rebuilding of the lab- 
oratory at their local meat-packing plant, 
destroyed by fire, Feb. 8, with loss re- 
ported at $8,000. Headquarters of the com- 
pany are at the Union Stock Yards, Chi- 


cago, Ill. 
New York 


BuFrraLo—The Mineral Potash Corp., care 
of J. P. Andrews & Co., 514 Brisbane Bldg., 
is planning for the installation of a com- 
mercial feldspar plant, including grinding, 
crushing and pulverizing machinery, tram- 
way, air compressors and auxiliary equip- 
ment. To provide for the installation, the 
company is disposing of a stock issue of 
$300,000, the entire proceeds to be used for 
this purpose. 

BrooKLYN—Gerstendorfer Brothers, 
East 42nd St., manufacturers of bronze 
powders, etc., have awarded a _ contract 
to the John W. Ferguson Co., United Bank 
Bldg., Paterson, N. J., for the eréction of 
their proposed new plant at Clinton and 
Lorraine Sts., Brooklyn, to be _ 1-story, 
25x200 ft., with three 1l-story§ structures 
adjoining, 40x41 ft., 40x45 ft. and 30x500 ft. 

he last noted will be equipped for the 
manufacture of varnishes. The new plant 
is estimated to cost $385,000, including 
machinery. Russell G. Cory, 30 Church St., 
New York, is architect and engineer. 
Edward Eckart heads the company. 

> 
Ohio 

Port CLINTON — The American Gypsum 
Co. is considering plans for the erection 
of a new mill at its local plant, estimated 
to cost approximately $100,000, including 
machinery. F. J. Griswold is in charge. 

PorTSMOUTH—Plans are nearing comple- 


tion for the construction of a new 1-story 
foundry, 100x300 ft., at the plant of the 
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Ohio Stove Co., estimated to cost $75,000, 
to be used for the production of iron cast- 
ings. The Austin Co., Euclid Ave., Cleve- 
iand, is engineer and contractor. 

ASHTABULA—The Ashtabula Gas Co., in 
conjunction with the local city council and 
the Northeastern Oil & Gas Co., has pre- 
liminary plans in progress for the con- 
struction of a new artificial gas plant for 
local and neighboring service, est.mated to 
cost close to $1,000,000. F. W. Stone, man- 
ager, is in charge. 


Oklahoma 


COLGATE — The Western Carbon Co. is 
selecting a site in Coal County for the con- 
struction of a new plant for the production 
of carbon black, estimated to cost about 
$350,000, with machinery. Roy C. Morrison 
is local representative. 

OKLAHOMA CiITy—The Noble Oil & Gas 
Co. has acquired a local oil-refining plant 
and plans for extensions and improvements, 
including the installation of additional 
equipment. 


Oregon 


HUNTINGTON—The Sun Portland Cement 
Co. has work in progress on the first unit 
of its proposed new local cement mill, esti- 
mated to cost in excess of $100,000, and 
plans to place the plant in service at the 
earliest date. It is proposed to build two 


other plant units in the near future. Head- 
quarters of the company are at Port- 
land, Ore. 

Pennsylvania 


LEHIGHTON—The Aluminum Pigment & 
Products Co. will commence immediately 
the construction of a new 1-story plant. 

PHILADELPHIA—The Bisbee Linseed Co., 
Drexel Bldg.. has filed plans for the con- 
struction of a new 1-story building at Del- 


aware Ave. and Bigler St., to cost about 
$15,000. 

QUAKERTOWN—The Krupp Foundry Co., 
Inc., Lansdale, Pa., manufacturer of cast- 


iron pipe, has acquired a local site for the 
erection of a new l1-story foundry, 125x200 
ft., to be operated as a branch plant. Bids 
for construction will be taken at once. 
BOWMANSVILLE— The Prince Metallic 
Paint Co. will make enlargements in its 
plant for considerable increase in produc- 
tion. Additional machinery will be installed. 
YorK—William H. Grothe, Boundary Ave., 
operating a brick-manufacturing plant, will 
remodel and improve the works. Addi- 
tional machinery will be installed to double, 
approximately, the present output. 
WILKES-BARRE—Abraham Gast has ac- 
quired the local plant of the Wyoming Tire 
& Rubber Co. at a receiver's sale. The new 
owner is said to be planning for the organi- 
zation of a company to operate the factory. 


Tennessee 
‘ NASHVILLE — The Hermitage Portland 
Cement Co., Chattanooga, has perfected 


plans for the immediate erection of its pro- 
posed new plant on site near Nashville, to 
have an initial daily output of 2,000 bbl. 
It will consist of a number of buildings 
and is estimated to cost more than $500 000, 
—_ machinery. John C. Vance is presi- 
adent, 

_ CHATTANOOGA—The Chattanooga Stamp- 
ing & Enameling Co. has commenced the 
installation of new electric furnaces and 
other equipment at its plant to cost about 
$30,000. The capacity will be increased 
approximately one-third. 

MEMPHIs — Fire, Feb. 7, destroyed the 
building occupied by the Myers Paper Co, 
With loss estimated at close to $100,000. 
It is planned to rebuild. 


PURYEAR—The Dixie Brick & Tile Co. wil! 
commence immediately the construction of 
additions to its plant, including the installa- 
tion of clay-grinding, brick-manufacturing 
and other machinery. It is purposed to 
advance the capacity from 30,000, to 40,000 
face-brick per day. Walter H.” Jackson, 
Cak onda, IIL, is engineer in charge of con- 
Struction. O. A. Harker, Jr., is president. 





Texas 


EL Paso— The Rio Grande Oil Co. is 
Planning for the construction of additions 
to its local oil refinery and the branch 
refining plant at Phoenix, Ariz.; the work 
will include the installation of considerable 
new machinery. It is also expected to build 
I new refinery on site to be selected at 
a Angeles, Calif. The company has 
ecently inereased its capital fromm $750,000 
to $1,500.000 for proposed expansion. 

D\LLAS—The Wax Wrap Paper Co., re- 
cently organized, has acquired a local build- 
ing for the establishment of a plant for the 
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manufatture of waxed papers. It is ex- 
pected to develop an output of 16,000 Ib. 
per day. Machinery will be installed at an 
early date. J. L. Parchman is secretary. 


Utah 


EureEKA—The Eureka Smelting & Mining 
Co. has plans under way for the construc- 
tion of a new smelting plant at its prop- 
erties, estimated to cost in excess 0 
$400,000. The company has recently ac- 
quired the plant and properties of the 
Eureka-Croesus Mining Co. Frank L. Tor- 
res is president. 


Virginia 
RICHMOND — The Wortendyke Mfg. Co., 
East 13th St., is having preliminary plans 


prepared for the erection of a new plant for 
the manufacture of paper products, to be 
located in the South Richmond district. It 


will be 3-story, and is estimated to cost 
$200,000. Joseph H. Wallace & Co. 5 
Beekman St., New York, is engineer. 
West Virginia 
LUMBERPORT—The Radio Glass Co., re- 
cently organized as a subsidiary of the 


Mound City Glass Co., will soon commence 
the construction of a new plant on site 
adjoining the works of the parent organi- 
zation. The initial works will be equipped 
for light cutting, needle etching, plate etch- 
ing and kindred service. and_ is estimated 
to cost in excess of $40,000. E. P. Boggess, 
president of the Mound City company, 
heads the new organization. 
CHARLESTON — The Libbey-Owens Sheet 
Glass Co., Nicholas Bldg., Toledo, O., is tak- 
ing bids for the erection of the proposed 
2-story addition to its local plant, 45x200 ft., 
estimated to cost $300,000, including equip- 
ment. The Devore Co., Nicholas Bldg., is 
engineer. D. D. Libbey is president. 


Wisconsin 
WaUKESHA—The Harvey Paper Co., 543 
West Main St., plans to have work under 
way on a new local mill at an early date 
It will cost about $40,000. H. C. Harvey 
is president. 





Capital Increases, ete- 


CoTron OIL & REFIN- 
Va., has filed notice 
from $1,750,000 to 
expansion. John 


PORTSMOUTH 
Portsmouth, 
of increase in capital 
$2,000,000, for proposed 
Aspergren is president. 
THE New YorK GUMMED 


THE 
ING Co., 


PAPER Co., 25 


Dey St., New York, N. Y., has arranged 
for an increase in capital from $5,000 to 
$75.000. 


THE MCWANE CasT IRON Pipe Co., Bir- 
mingham, Ala., has filed notice of increase 
in capital from $100,000 to $200,000, the 
proceeds to be used in part for the erection 


of a new plant, now in progress, and for 
general expansion. 

THE CONTINENTAL SuGar Co., Nasby 
Bldg., Toledo, O., is disposing of a bond 


issue of $1,700,000, a portion of the pro- 
ceeds to be used for general financing and 
operations. C. G. Edgar is president. 

THe E. T. MANKIN Co., INc., Richmond. 
Va. manufacturer of clay products, has 
filed notice of increase in capital from 
$20,000 to $150,000 for general expansion, 
at the same time changing its name from 
Burroughs & Mankin, Inc. 


THE AMERICAN CONCRETE PRODUCTS Co., 
Inc., 30 North La Salle St., Chicago, IIl., 


has filed notice of increase in capital from 
$25,000 to $50,000. 

THE SINCLAIR CRUDE PRODUCING Co., 
Tulsa, Okla., affiliated with the Sinclair 
Refining Co., 45 Nassau St., New York, 
N. Y., is disposing of a bond issue of 
$20 000,000, a portion of the proceeds to be 
used for extensions in oil plants and sys- 


tem. H. L. Phillips is president. 
Walter C. Ellis has been appointed 
receiver for the UNITED STATES WAXED & 


CoaTED PAPER Co., 511 Mulberry St., New- 
erm, M. J. 

THE CICERO-CHICAGO CORRUGATING CoO., 
Cicero, Ill, has filed notice of increase in 
capital from $100,000 to $200,000. 

Officials of the Air Reduction Co., 342 
Madison Ave., New York, N. Y., manufac- 
turer of commercial oxygen, acetylene, etc., 
and the Braun Corp., New High St., Los 
Angeles, Calif.. manufacturer of chemical 
apparatus, have organized a new company 
to be known as the CALIFORNIA CYANIDE Co., 
to manufacture sodium cyanide and other 
chemical products. It is purposed to build 
a local plant. F. W. Braun has been elected 
president. 





Industrial 
Developments 


Guass—The Marienville Glass Bottle Co 
has commenced operations at its new plant 
at Marienville, Pa., and will develop capacity 
production with a full working force. The 
plant represents an investment of about 
$75.000, and replaces a works recently de- 
stroyed by fire. 

Window glass-manufacturing 





plants in 


western Pennsylvania are running at full 
capacity and will maintain this basis of 
output for an indefinite period Record 


shipments are being made. 

The Ruth-Hastings Glass Co., Conshohoc- 
ken, Pa., specializing in the manufacture of 
glass tubing, has resumed operations at its 
local plant after a shutdown for many 
months. It is expected to advance produc- 
tion at an early date, giving employment 
to an increased working force. 

Negotiations are said to be under way 
for the purchase of the plant of the Ameri- 
can Plate Glass Co.. James City, near Kane, 
Pa., by New York interests, for a con- 
sideration of close to $5,000,000. The plant 
will be developed to maximum capacity by 
the new owners. 

CrRAMIc—The Central Refractories Co., 
New Lexington, O., has completed improve- 
ments and the installation of additional 
equipment at its local plant, and purposes 
to operate at on a capacity basis, giving 
employment to a full working force. Im- 
provements will also be made at the Orvis- 
ton, O.. plant, and maximum output de- 
veloped at this works. 

The National Fire Proofing Co., Pitts- 
burgh, Pa., is operating its East Palestine, 
O., plant at full capacity, and is said to 
have orders on hand to insure continuance 
on this basis for an indefinite period. The 
branch plants at Keasbey and Natco, N. J.. 
are also running full, and it is expected to 
make extensions in these two plants at an 
early date for greater output. 

The Provo Brick & Tile Co., Provo, Utah, 
is running under a maximum working 
schedule, giving employment to a normal 
working force, and will continue on this 
basis indefinitely. The company has plans 
under consideration for enlargements in the 
plant, doubling the present rated capacity. 

The Edwards Brick Co., Columbia, Mo. 
manufacturer of brick and tile, is running 
full, with regular working force, and will 
continue on this basis for an indefinite pe- 
riod. The company has recently installed 
a quantity of new machinery for greater 
capacity. 

The B. Mifflin Hood Brick Co., Atlanta, 
Ga.. is operating at capacity at its plant at 
Walden’'s Ridge, Tenn, for the manufacture 
of floor and roofing tile. A new building is 
being constructed at the plant for increased 
production, and will be placed in service 
at an early date. 

LEATHER—The Central Leather Co., New 
York, N. Y., has advanced production at its 
tanneries to about 60 per cent of capacity, 
as compared with an operating basis of 40 


per cent a short time ago. It is expected 
to make a further increase at an early 
date. 


The Carr Leather Co., Peabody, Mass., is 
running at close to normal capacity, devot- 
ing practically the entire output to suede 
leathers. A normal working force is being 
employed. 

A number of glazed kid plants at Wil- 
mington, Del. are curtailing operations and 
are letting employees go temporarily. The 
change is said to be due to the lack of ex- 
port business. 


The Richard Young Co., Wilmington, Del., 
is maintaining full operations at its local 
tannery, specializing in the production of 
kangaroo and other leathers. 

RusBRER—The Howe Rubber Co., 
Brunswick, N. manufacturer of inner 
tubes for automobile tires, is running at 
full capacity, giving employment to a regu- 
lar working force. 


The Goodyear Tire & Rubber Co., Akron, 
O., is running at maximum output on a 
basis of 1,000,000 tires every 45 days. 
Plans are under way to enter on a spring 
production schedule of 40,000 tires a day, a 
capacity never before attained at the mills. 

The Dunlop Tire & Rubber Co., River Rd., 
Buffalo, N. Y., scheduled to open its local 
plant on May 1, will devote initial produc- 
tion to heavy pneumatic tires, solid rubber 
tires and cord tires. A large working force 
will be employed. 

The Lee Tire & Rubber Co., Conshohoc- 
ken, Pa., is maintaining full production at 
its local mill, giving employment to a nor- 
mal working quota. Orders on hand are 
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said to insure this basis of operation for 
some time to come. 

The Firestone Tire & Rubber Co., Akron, 
O., is arranging to advance production at 
its plant to a basis of 30,000 tires a day, a 
record figure in the history of the company. 

IRON AND StTeeL—The Republic Iron & 
Steel Co., Youngstown, O., has blown in _ its 
Youngstown-Hanna blast furnace. The 
stack has been idle since November 1920. 

The Replogle Steel Co., Wharton, N. J., is 
making ready to blow in the second blast 
furnace at its local mills. The unit has a 
rated capacity of 600 tons per day. The 
active furnace, with like capacity, is run- 
ning full. 

The Emporium blast furnace, Emporium, 
Pa., is said to be planning to blow in the 
stack at an early date. The plant has been 
idle for some time past. 

The Woedward Iron Co., Woodward, Ala., 
is completing repairs and improvements at 
its second Vanderbilt blast furnace, and 
plans to blow in the stack at an early date, 
placing all five furnaces on the producing 
list. 

The Brier Hill Steel Co., Youngstown, 
O., has work under way on the relining of 
its Tod blast furnace, and plans to blow in 
the stack as soon as it is ready. 

The Youngstown Sheet & Tube Co., 
Youngstown, O., is increasing production in 
its open-hearth department, and will run at 
capacity for an indefinite period. 

The United States Steel Corp., New York, 
N. Y., is operating its plants in different 
parts of the country on an average basis of 
91 per cent of maximum output, establish- 
ing a new high record at a number of the 
mills. 

The Valley Mould & Iron Co., Sharpsville, 
Pa., is operating at all but one of its blast 
furnaces, giving employment to a large 
working force. 

MISCELLANEOUS—The New Jersey Zinc 
Co., Palmerton, Pa., is increasing produc- 
tion at its plant and adding to the working 
force. A wage advance of 10 per cent in 
the form of a quarterly bonus to all em- 
ployees has been made. 

The Noble Oil & Gas Co., Burkburnett, 
Tex., is operating its local gasoline refinery 
at capacity, developing an output in excess 
of 1,000,000 gal. per month. The plant will 
be continued on this basis for an indefinite 
period. 

Pratt & Lambert Inc., Tonawanda St., 
Buffalo, N. Y., is maintaining full capacity 
operations at its local varnish-manufactur- 
ing plant, giving employment to a full 
working force. Tentative plans are under 
consideration for the erection of additions. 

The International Ultramarine Works, 
Rossville, S. 1, New York, is maintaining 
regular production at its local plant, with 
normal working force 

The River Raisin Paper Co., Monroe, 
Mich., is running at capacity, giving em- 
ployment to a regular working force. 


—— > ——— 


New Companies 


THe Hickory Batt Ciay Co., Mayfield, 
Ky.. has been incorporated with a capital 
of $50,000, to operate a clay mining and 
refining plant for commercial production. 
The incorporators are G. W. Ligon, A. C. 
Plumlee and W. A. Ligon, all of Mayfield. 


Tue CeLiu-Waster Co., 78 Paris St., 
Newark, N. J., has been incorporated with 
a capital of $50,000, to manufacture cel- 
luloid and reclaimed celluloid products, com- 
position specialties, etc. The incorporators 
are Patrick W. Smith, B. Waterbrook and 
Dean Lawrence. 

THe ALBERT Davip CHEMICAL 
York, N. Y., care of the United States Cor- 
oy Co., 65 Cedar St., representative, 
1as been incorporated under Delaware laws 
with capital of $300,000, to manufacture 
chemicals and chemical byproducts. 


Tue Kerr PorTLAND CEMENT Co., Wheel- 
ing, W. Va., care of the Capital Trust Co. 
of Delaware, Dover, Del., representative, 
has been incorporated under Delaware laws 
with capital of $3,500,000, to manufacture 
nertona cement. The incorporators are 
8. B. Wilson, Wheeling; Alvin M. Keys 
and J. W. Ferguson, both of Burgetts- 
town, Pa. 


Tue ALOKA CHEMICAL Co., 5618 Harper 
St.. Chicago, IIL, has been incorporated 
with a capital of $12,000, to manufacture 
chemical specialties. The incorporators are 
Mark L. Day, George L. Williamson and 
S. BE. Lambert. 


Tue INDIANA SANITARY PortTeRY Co., 
Hammond, Ind., has been incorporated with 
a capital of $100,000, to manufacture sani- 
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tary ware. The incorporators are Frank 
S. Crumley, Abraham and Jacob C. Newar, 
end Peter W. Meyn, all of Hammond. 

Tue CustTetorw Co., New York, N. Y., 
care of Samuel Rubin, 120 Broadway, New 
York, representative, has been incorporated 
with a capital of $10,000, to manufacture 
celluloid products. The incorporators are 
J. Lefkowitz and D. J. Cohen. 

Tue Dospins-Dwyer Mrc. Corp., New 
York, N. Y., care of R. L. Armstrong, 50 
Church St., New York, representative, has 
been incorporated with a capital of $200,000, 
to manufacture chemicals and chemical by- 
yroducts. The incorporators are C. Sul- 
ivan and R. M. Dobbins. 

THE HILLSBOROGH PETROLEUM & Gas Co., 
Tampa, Fla., has been incorporated with a 
capital of $250,000, to manufacture petro- 
leum products. S. W. Mahaffey is presi- 
dent and general manager; and M. L. Vin- 
cent, secretary and treasurer, both of 
Tampa. 

Tue DaLey Paper Co., Bangor, Me., has 
been incorporated with a capital of $10,000, 
to manufacture paper products. The incor- 
porators are E. Desmont Daley and James J. 
Sullivan, both of Bangor. 

Tue Keer.e CREEK REFINING Co., care of 
the Corporation Trust Co. of America, du 
Pont Blidg., Wilmington, Del., representa- 
tive, has been incorporated under Delaware 
laws with capital of $600,000, to manu- 
facture refined oil products. 

Orro Goetz, Inc., Brooklyn, N. Y., care 
of Cc. Eichler, 481 Knickerbocker Ave., 
Brooklyn, representative, has been incor- 

rated with a capital of $200,000, to manu- 
acture glassware and glass products. The 
incorporators are P., J. and Otto Goetz. 

Tue Switcn PuatTe Corp., Norfolk, Va., 
has been incorporated with a capital of 
$100,000, to manufacture glass products. 
S W. Harris is president, and H. R. Walker, 
secretary, both of Norfolk. 


THe HenryY County O11. Co., 
Lake, Ill, has been 
capital of $25,000, 
leum roducts. 
Edwar EB. 
Alfred O. 
Lake. 
pany. 

THE MOUNTAIN State Guass Co., 
nington, W. Va., has been 
with a capital of $100,000, to manufacture 
glass products. The incorporators are H. 
D. Atha, C. L. Prichard and R. F. Alder, 
all of Mannington. 


THE MONTAGUE CASTINGS Co., Montague, 
Mich., has been incorporated with a capital 
of $20,000, to manufacture iron and other 
metal castings. The incorporators are John 
O. Reed, Whitehall, Mich.; Fred J. Howden, 
Muskegon, Mich.; and Charles W. O'Brien, 
Montague. 


THE MILL PRINTING INK Co., Brooklyn, 
N. Y., care of Watson, Kristeller & Swift, 
68 William St., New York, representative, 
has been incorporated with a capital of 
$60,000, to manufacture printing and other 
inks. ‘The incorporators are H. D. Watson, 
J. C. Williams and F. W. Kristeller. 

THe NORTHEASTERN O1L Co., Boston, 
Mass., has been incorporated with a capital 
of $100,000, to manufacture. oil products. 
G. A. Bergfors is president; and William J. 
Bursaw, Beverly, Mass., treasurer. 

THE HEMOLENE CHEMICAL Co., St. Louis, 
Mo., has been incorporated with a capital 
of $100,000, to manufacture chemicals and 
chemical byproducts. The incorporators 
are G. L. Kitchen and L. J. McKim, both 
of St. Louis. 


Tue ALHAMBRA Brick & TILE Co., Stur- 
gs. Mich., care of Edmund S. Hellings, 
cquitable Bldg... Wilmington, Del., repre- 
sentative, has been incorporated under 1- 
aware laws with, capital of $1,150,000, to 
manufacture brick, tile and other burned 
clay products. The incorporators are Fred 
P. Leaming, Sturgis; Harry H. Culver, Chi- 
cago, IIL ; and Charles Peters, St. Louis, Mo. 


THE Frseroip ButTTron & FINISHING Co., 
Inc., Waterbury, Conn., has been incor- 
porated with a capital of $25,000, to manu- 
facture fiber washers, insulating washers 
and other fiber products. The incorporators 
are W. D. Munson, Middlebury, Conn.; B. D. 
Cashman and E. V. Ball, 25 State St., 
Waterbury. The last noted represents the 
company. 

THE DANVILLE OIL SYNDICATE, INc., 1106 
First National Bank Bldg., Danville, IIL, 
has been incorporated with a capital of 
$150,000, to manufacture petroleum prod- 
ucts. The incorporators are Howard A. 
Swallow, Robert R. Bookwalter and Samuel 
E. Phillips. 


Tue E-X CHEMICAL Propucts Corp., 104 
New Jersey Railroad Ave., Newark, N. J., 
has been incorporated with a capital of 
$25,000, to manufacture chemicals and 
chemical byproducts. The incorporators are 
P. M. Beach, R. E. Fried and John J. Sloat. 


Crystal 
incorpurated with a 
to manufacture petro- 
The incorporators are 
and George E. Grant, and 
Erickson, 511 City Hall, Crystal 
The last noted represents the com- 
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THE DANFORTH-ABBOTT Co., New York, 
N. Y., care of the Corporation Service Co., 
Equitable Blidg., Wilmington, Del, repre- 
sentative, has been incorporated with a 
capital of $500,000, under Delaware laws, 
to manufacture polishes and kindred prod- 
ucts. The incorporators are John L. Farrell, 
Theodore L. arrison and William F. 
McDermott, all of New York. 


THE New HAVEN GRAY IRON WorkKS, INC 
New Haven, Mich., has been incorporated 
with a capital of $15,000, to manufactur: 
gray iron and other metal castings. Th: 
ee! apne are Jay Baldwin, Louis C 
Harris and A. J. Bennett, all of New Haven 

THE DIRTENEME CHEMICAL Co., INc., 11% 
West Patrick St., Frederick, Md., has been 
incorporated with a capital of $10,000, to 
manufacture chemicals and chemical by- 
products. The incorporators are M. Ro; 
Sharrer and Clarence M. Albaugh. 


THE UNITED States & CANADA PETRO- 
LBUM Co., care of the Corporation Trust 
Co. of America, du Pont Bldg., Wilmington, 
Del., has been incorporated under Del- 
aware laws with capital of $40,000,000, to 
manufacture petroleum products. 

THE ENTERPRISE GALVANIZING Co., Phila- 
delphia, Pa., is being organized under state 
laws to manufacture galvanized metal prod- 
ucts. Application for a state charter will 
be made on Feb. 27. The company is rep- 
resented by Clinton O. Mayer, 1218 Chest- 
nut St., Philadelphia. 


Coming Meetings 


and Events 


AMERICAN ASSOCIATION OF ENGINEERS wil! 
hold its annual convention in Norfolk, Va.. 
May 7 to 9. 


AMERICAN CHEMICAL SOCIETY will hold its 
spring meeting April 3 to 7, 1923, at New 
Haven, Conn. 

AMERICAN ELECTROCHEMICAL SOCIETY wil! 
hold its spring meeting May 38. 4 and 65. 
1923, at the Commodore Hotel, New York. 


AMERICAN FOUNDRYMEN’S ASSOCIATION 
will hold a meeting in Cleveland, O., April 
28 to May 4. 

AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS will hold its summer meeting June 
20-23 at Wilmington, Del. 


AMERICAN LEATHER CHEMISTS ASSOCIA- 
TION will hold its twentieth annual con- 
vention at the Greenbrier, White Sulphur 
Springs, W. Va., June 7, 8 and 9. 


AMERICAN OIL CHEMISTS’ Society will 
hold its annual meeting at the Eastman 
Hotel, Hot Springs, Ark., April 30 and 
May 1 

AMERICAN SOcIETY FOR TESTING Ma- 
TERIALS will hold its twenty-sixth annual 
meeting at the Chalfonte-Haddon Hall 
Hotel, Atlantic City, beginning Monday. 
June 25, 1923, and ending either Friday or 
Saturday of that week. 


INTERNATIONAL CHAMBER OF COMMERCE 
will hold its second general meeting in 
Rome, Italy, March 19-26, 1923. 


IRON AND STEEL INSTITUTE (London) will 
hold its annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi- 
neers, London, S. W. 1. 


NATIONAL FOREIGN TRADE COUNCIL has 
postponed its annual conference from Apri! 
25, 26 and 27, to May 2,3 and 4. It will be 
held in New Orleans, La. 


New JERSEY CHEMICAL Society holds 8 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 

SocleTy oF INDUSTRIAL ENGINEERS, with 
headquarters in Chicago, will hold its spring 
convention in Cincinnati, April 18, 19 and 
20, 1923. The major subject will be “Man- 
agement Problems of the Smaller Plants.” 

A Paper INDUSTRIES EXPOSITION will be 
held in Grand Central Palace. New York 
City, during the week of April 9, 1923, by 
the international Exposition Co. . 


The following meetings are scheduled 
to be held in Rumford Hall, Chemists’ Club. 
East 41st St., New York City: March 9— 
American Chemical Society, Nichols Meda! 
March 23—Society of Chemical Industry, 
regular meeting. April 20—Society of 
Chemical Industry (in charge), America” 
Electrochemical Society, Société de Chimie 
Industrielle, American Chemical Society; 
joint meeting. May 4—American Chemical 
Society, regular meeting. May 11—Socié'é 
de Chimie Industrielle (in charge), Ame?!- 
can Chemical Society, American Electro- 
chemical Society, Society of Chemical !”- 
dustry, joint meeting. May 18—Society of 
Chemical Industry, regular meeting. une 
8—American Chemical Society, regu!ar 
meeting. 





